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THE UNITED STATES AND THE COMMAND OF THE 
PACIFIC. 

There are two sea fights of modern history that 
have served to thrust the United States, in spite of its 
traditional and constitutional desire to stay within its 
own borders and on its own seaboard, right into the 
very center of that struggle for commercial and po- 
litical control of the far East which promises to fur- 
nish the greatest drama of the kind in the history of 
the world. Of these decisive battles, the first occurred on 
the first of May, 1898, when Admiral Dewey destroyed 
the Spanish fleet at Manila; the second, on August 
10, 1904, when Admiral Togo drove the Russian fleet 
back into Port Arthur, and, as the event has shown, 
destroyed Russia's last hope of maintaining her naval 
supremacy in the far East. As the ultimate result of 
the battle of Manila, the United States finds its out- 
posts advanced some five thousand miles to the west- 
ward, and established in a scattered group of islands^' 
which in the event of hostilities would become the in- 
evitable point of attack by any hostile naval power. 
From the year 1898 to the beginning of 1904 the 
problem of the defense of its far Eastern possessions 
was.no greater for the United States than for any of the 
European powers that possessed interests in the Pacific 
Ocean; in fact, the distance of the Philippines from the 
United States is considerably less than the distance of 
Indo-China, Kiao-Chow, of Hong Kong from France, 
Germany or England; and during that period the Jap- 
anese navy was not looked upon as a sufficiently for- 
midable competitor to exercise a controlling effect 
upon our naval policy in the Pacific. The battle of 
August 10 and the sweeping victory in the Sea of 
Japan, however, have changed all that. Not only 
has the absolute annihilation of Russia's Pacific fleet 
relieved the Japanese government of the repressive 
influence which was necessarily exerted by the presence 
at her doors of an ever-threatening hostile fleet; but 
the positive genius for modern naval warfare dis- 
played throughout all ranks of the Japanese navy has 
increased its prestige and enhanced its fighting value 
enormously. Should the war bring no material in- 
crease in the tonnage of the Japanese navy, the latter 
will constitute, because of its propinquity to the Philip- 
pines, the most important element to be considered in 
the future defense of those islands. But as a matter 
of fact, the war will leave the Japanese navy far 
stronger than it was at the outset. Captures and new 
construction during the war have already more than 
offset the Japanese losses, and if the ships interned in 
neutral ports a" landed over to Japan as part of the 
indemnity, she will possess, in completed ships, a total 
tonnage that is only about 16,000 tons less than the 
completed tonnage of the United States navy on No- 
vember 1 of last year. That a large portion of the in- 
demnity, should one be paid, will be appropriated to 
the construction of battleships and cruisers of the 
very latest type, is a foregone conclusion. Most of 
the new ships will be built in British and Japanese 
yards, and the former, at least, will be completed with 
dispatch. 

In the presence of these facts, our Board of Naval 
Strategy must already have realized that, unless Con- 
gress is willing to continue a liberal policy in the mat- 
ter of naval appropriations, we are within measurable 
distance of the time when the Japanese will have, in 
the Pacific, a navy that is enormously superior to 
any possible force which we could concentrate in those 
waters. 



from Lake Superior to Pittsburg. The cross section 
of the canal is to be sufficient for the accommodation 
of vessels of a displacement of 2,000 tons. The pre- 
liminary surveys, which are now under way, indicate 
that the length of the canal on the location which will 
probably be determined upon, will be about 110 miles. 
The indications are that there will be no engineering 
problems encountered that are novel or untried. 

The topography of the proposed route of the canal 
between the junction of the Allegheny and Mononga- 
hela and the Lakes, and the desirability of a water 
route between these points, directed attention to the 
problem as far back as Revolutionary times. Wash- 
ington, himself an engineer, was alive to its im- 
portance and practicability, and the scheme for its 
construction was regarded by him favorably. Fifty 
years later, surveys were made by the Federal author- 
ities and also by the State of Pennsylvania, and upon 
the basis of these a canal of modest dimensions, whose 
navigable depth was between four and five feet, was 
constructed, and gave useful service for a period of 
forty years. 

Although the original canal proved remunerative as 
a carrier of common merchandise, the larger water- 
way that is now projected, while it will, of course, be 
available for general merchandise, is to be built for the 
special purpose of enabling the ore-carrying steamers 
which now have to stop at Conneaut, or other Lake 
ports, and transfer their cargoes to the railroad, to 
make the whole journey from Lake Superior to the 
Pittsburg blast furnaces direct. The saving by this 
all-water route will be two-fold. In the first place, the 
considerable cost of transshipment of the cargo from 
the hold of the vessel to the ore bins, or to the cars, 
will be saved; and in the second place, there will be a 
further considerable saving, due to the fact that the 
ore can be carried more cheaply by water than by 
rail. The construction of this canal would insure the 
permanent pre-eminence of the Pittsburg district as 
the leading center of the steel industry, by placing it 
in all respects on an even footing with the blast fur- 
naces that are located on the Lakes; for the advan- 
tage of shorter haul of the raw materials enjoyed by 
the furnaces at Chicago and Cleveland would be off- 
set by the proximity of the Pittsburg furnaces to the 
magnificent and abundant supplies of coke from the 
neighboring Connellsville district. 



THE CANAL FROM PITTSBURG TO THE LAKES. 

The magnitude of the iron and steel interests in the 
Pittsburg district, and the determination of the United 
States Steel Corporation to introduce every possible 
economy into the manufacture of steel in that busy 
center, is again brought before the public notice by 
the formation of a company for the construction and 
operation of a canal for the carriage of iron ore direct 



SAFETY ON THE SEA. 

In the presence of the fearful loss of life in acci- 
dents on our railroads, it is with relief that we contem- 
plate the ever-increasing safety of travel by sea. Year 
after year passes by, without any of the important pas- 
senger steamers that cross the Atlantic, or other oceans 
on which passenger travel is heavy, meeting with an 
accident that causes risk of life or limb to the passen- 
gers. This fact is the more remarkable when we 
remember that ocean travel has increased by leaps and 
bounds during the past decade; that not only are there 
more steamers following the lanes of travel, but that 
they are running at much higher speed. The mail 
steamers come and go with a regularity approach- 
ing that of the best railroad schedule, and it takes 
the very fiercest of Atlantic midwinter gales to in- 
terfere seriously with this punctuality. In seeking 
for the causes of this remarkable immunity from ac- 
cidents, we have to look not at the natural, but at the 
human elements of the situation. Seas are as broad 
and tempestuous as ever; fogs as impenetrable as those 
that baffled the early navigators still brood over the 
surface of the deep; the sunken reef; the shifting sand- 
bar; the variable current; and many another natural 
cause of marine disasters, still beset the path of the 
navigator. Therefore, it is to the triumphs of inven- 
tion and the perfecting of human control and manage- 
ment that we must look for an explanation of the all 
but absolute security of steamship travel to-day. The 
secret of this security is to be found both in the 
structure of the ship itself, and in the marvelously 
ingenious devices which science and invention have 
placed at the service of the navigator to guide him in 
the more perilous phases of his duty. Without enu- 
merating those elements of watertight subdivision, 
vast size, and better control, in the ship itself, or the 
wonderfully sensitive and refined apparatus at the 
command of the modern navigator, we need but refer 
to two of the very latest safeguards, in the form of 
wireless telegraphy and submarine signaling, to show 
that the present immunity from accidents is trace- 
able to clearly recognized human causes. 

The last-named invention is a close rival to the wire- 
less telegraph in the great increase that it has made 
in the safety of travel on the sea. Testimony to its 
efficiency was recently given by an officer of the 
"Kaiser Wilhelm der Grosse," upon which the new equip- 
ment is carried. We have so frequently described the 
device in the columns of the Scientific American, 
that it is sufficient to sa.y that at the lighthouse or 
lightship there is a bell upon which signals are sound- 
ed, and that upon the ship is carried a receiving de- 
vice in the form of an iron tank attached to the inside 
of the plating below the waterline, from which wires 



are led to telephones in the chart room or on the 
bridge. One receiver is placed on each side of the 
ship, with separate wires from each, and by the use 
of telephones the officer is able to hear a bell that is 
being struck at a point many miles distant from the 
ship, and determine its direction. The officer of the 
"Kaiser Wilhelm der Grosse" states that on the last, 
trip over, when the ship was four miles distant from 
the mouth of the River Weser, he plainly made out 
the signals conveyed from the lightship there. Fur- 
thermore, as the vessel neared Nantucket, and when 
she was about four miles distant from the lightship, 
he heard through the telephone the signal "66." This 
consists of six strokes of the bell, a pause and then 
six more strokes of the hpll, which is the Nantucket 
lightship code signal. At about the same distance 
from Fire Island light and from Sandy Hook lightship, 
the respective signals were distinctly audible. The 
value of this device in preventing collision between 
approaching ships is evident; for it has this advan- 
tage over the foghorn, that the direction of the ap- 
proaching vessel, whether from port or starboard, is 
determined at once by the fact that the sounds are au- 
dible to the port or starboard telephone. 



NEW ELECTRIC RAILROADS. 

Among the new electric railroads on the Continent 
which have been constructed or are now building may 
be mentioned the new electric line running between 
Amsterdam and Haarlem. This is one of the last elec- 
tric roads to be installed, as it was only finished last 
October. Since then it has been running very success- 
fully. The length of the electric railroad is some six- 
teen miles. It passes along the main roads for the 
most part. Current is brought into the motor cars by 
a trolley of the arc or bow form. The overhead wire 
for the trolley is carried upon cross wires which are 
stretched across the track between iron poles. Inside 
the city limits the track follows the general lines of 
tramway construction and employs a grooved rail, but 
between the two cities the railroad form of track is 
used, with Vignole rails weighing 70 pounds per yard. 
At last accounts there were 35 cars in use upon the 
line. The chassis of these cars is mounted on four 
axles. Two electric motors are used for each car. These 
motors have a capacity of 50 or 60 horse-power at the 
maximum output. At the top speed, the cars run at 40- 
miles an hour. To supply current for the electric line,, 
the railroad company has built a large dynamo station 
at a point near the middle of the line. The station is- 
equipped with a battery of six Lancashire boilers hav- 
ing 90 square yards heating surface each. The boilera 
are provided with superheating apparatus. There are 
three main groups of direct-coupled generating appar- 
atus in the dynamo hall. Each of these groups is- 
similar and consists of a Bellis three-cylinder engine 
of 460 horse-power, running at 370 revolutions per min- 
ute, connected on the same shaft with a Westinghouse- 
compound dynamo of the railway type, furnishing 575 
volts direct current for the trolley circuit. Among the 
roads which are soon to be built is the line from Co- 
logne to Diisseldorf. Two of the leading German elec- 
trical firms, the Allgemeine Gesellschaft and the Sie- 
men-Schuckert Company, are to furnish the outfit for 
this road, supposing that the authorities allow them the 
concession, which is very probable. These two cities. 
are connected at present by the Cologne-Berlin railroad. 
The new electric line is to form an extension of the 
trolley roads which are now running in each of the 
cities, and the two systems will be joined to each other 
by the interurban line. In this way there will be no 
need of special stations, but passengers can take the 
cars anywhere in the city. It is proposed to run cars- 
on the line between the two cities every ten minutes. 
In 1910 it is estimated that the combined population of 
Cologne and Diisseldorf will reach 770,000, according 
to the present rate of increase, and a heavy traffic is 
expected on the new road. As to the expense of in- 
stalling the interurban line, this has been figured at 
$5,000,000. According to' the most recent reports it. 
appears that a syndicate has been formed at Brussels, 
for constructing a direct line from that city to Berlin. 
It is to use electric locomotives of high power, and the 
trains are to cover the distance between the two cities, 
in seven hours. This will require a speed which ex- 
ceeds 90 miles an hour, and in order to run at such a. 
high speed, the railroad must be built as nearly as: 
possible in a straight line. 

■>.».♦ 

The forms of timber trusses of different kinds, arches 
and combinations of two or more systems, have been 
very numerous. A marked step toward bridge designs- 
of the modern truss form was the lattice bridge pat- 
ented by Towne in 1820, which became the prototype 
of the early iron lattice bridge. The next important 
step in the development of wooden bridges was made 
in 1840, when Howe patented his truss, which became 
very popular and the standard for wooden railroad 
bridges. In 1844, the Pratt truss was patented, which 
afterward became the favored type for iron bridges. 
Many other types of trusses were invented, which have- 
since been discarded. 
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ELECTRIC RAILWAY DEVELOPMENTS. 

BY PROF. HORACE T. EDDY. 

In view of the recent great developments and ex- 
tensions of the electric railway, a general review may 
be of interest. When, as to-day, the reports of the 
proposed electrification of steam roads become so 
common as to cause little wonder, well may the ques- 
tion be asked, "What will it all lead to?" Still an- 
other question insists on coming to the surface, viz.: 
"Is the A. C. motor likely to revolutionize electric 
traction?" Although the answers to these questions 
depend largely upon future developments and there- 
fore cannot be exactly predicted, some conclusions 
can with certainty be drawn. The trend of develop- 
ments is of special value in attempting to outline what 
may be expected in the future. 

During the last ten years the electric railway busi- 
ness has developed far more rapidly than any other 
of comparable size. This is particularly true abroad, 
where over 90 per cent of the present roads have come 
into existence through displacement of horse or steam, 
or by new investment, during that period. In no other 
country than the United States has there been great 
development along the line of interurban railways, 
which require heavy equipment, operating at moderate- 
ly high speeds. 

The engineers of this country have so perfected and 
standardized the direct current equipment for this 
class of service, that there is little improvement to 
be expected in that line. The operating characteristics 
of suburban and interurban systems are not usually 
very dissimilar from those of ordinary city lines. Al- 
though the load is not distributed so evenly over these 
systems as in city railways, the concentration due to 
higher speed and heavier equipment is not so serious 
as to require any fundamental change in the character 
of the system. The economical limit of speed and 
weight of train units for this kind of system depends 
chiefly upon the one condition of distribution of the 
load. The gigantic undertaking of the New York 
Central Railroad to handle all trains within 35 miles 
of New York city by electricity is so far the greatest 
proposed development along this line. There has been 
much criticism a:id discussion as to whether some 
other system would not better fulfill the requirements 
of the case. It is not difficult to show that the choice 
made was the best one, because it rested on the funda- 
mental consideration that no system of traction has yet 
been devised which can in any way compete with the 
standard D. C. system, on roads where the load has 
fairly even distribution. 

Although a single New York Central passenger train 
will require upward of 2,500 K. W. at times, this energy 
is such a small proportion of the total average load 
on a section fed from one power house, that the sys- 
tem can still be classed with those having a distributed 
load; the sole difference being that this one is on a 
scale of magnitude almost undreamed of a half dozen 
years ago. There were many problems to be solved in 
this undertaking and the bold way in which the choice 
of the type of motor for the locomotive was worked 
out is an indication of the technical ability of the 
engineers employed. The new motors are unique in 
that the armatures are mounted on the car axles. The 
absence of gear losses makes their operating efficiency 
very high. Because of the simplicity of construction 
and consequent small depreciation made possible by 
their design, it is the best motor so far designed for 
use in high-speed D. C. locomotives. 

These new electric locomotives are designed to haul 
a 450-ton train at a maximum speed of from 60 to 65 
miles per hour. At present the New York Central's 
heaviest passenger trains entering New York city 
weigh about 875 tons, and more than one locomotive 
will be required to haul them at such speed. 

It is seen upon analyzing the New York Central's 
proposed electrification, that the operating character- 
istics are not the ordinary ones of steam trunk lines 
where heavy fast trains are run at infrequent intervals. 
There has in fact been nothing of importance done or 
even attempted along this latter class of service, which 
will be called heavy concentrated loading. 

The nearest approach to such service is found in 
some of the heavy interurban lines; the limit of speed 
and distance is soon reached in these lines using 
D. C, because of the great cost of delivering the cur- 
rent to the train. The third rail has extended this 
limit but slightly. 

Five or six miles is the limiting distance of economi- 
cal distribution at the standard voltage of 600. If a 
single station or sub-station can distribute to a distance 
of five miles in each direction, then stations must be 
built every ten miles along a line of railway. A con- 
crete example will show how unsuited such an arrange- 
ment would be for heavy concentrated loading. Sup- 
pose a railway line 100 miles had only one train in op- 
eration. If this train required 1,000 K. W., then the 
power house capacity would be 1,000 K. W. and each 
sub-station 1,000. There would have to be eight sub- 
stations or a total sub-station capacity of 8,000 K. 
W. The conducting system would also have to be 
sufficient at every part to deliver 1,000 K. W. economi- 



cally to the train. The investment in transforming 
or generating equipment must be all out of proportion 
to the power used in such service. The case assumed 
is an exaggerated one for the purpose of illustration. 
The principle involved is really the root of the diffi- 
culty which must be overcome before ordinary steam 
traffic can be replaced by electric. 

In order to overcome the difficulties, either the 
characteristic of the traffic must change from, large- 
train units at infrequent intervals, to distributed 
service, or the distance to which energy can be effi- 
ciently delivered to moving trains from one station 
must be increased. The former solution may in some 
cases play an important part, but the general solution 
of the problem rests with the latter method, in which 
the first necessary requirement is a high voltage, of 
distribution to the train. If a much higher voltage 
than 600 is used, the third rail is entirely unsuited. 
It would be too dangerous to life and can not be well 
enough insulated for good operating conditions. A 
higher distributing voltage, then, necessitates the use 
of a trolley wire overhead. Satisfactory trolley col- 
lecting devices have already been developed but much 
remains to be done in the way of making high trolley 
voltages safe. In D. C. use the trolley voltage is lim- 
ited by the motors. Much higher voltages than 600. 
can not be successfully commutated on one commu- 
tator. 

If two motors could be made to operate well in series 
and in that way double the trolley voltage, it would 
be possible to efficiently distribute the current to a 
distance of about 25 miles. In spite of the reason- 
ableness of this scheme some engineers dismiss D. C. 
systems from serious consideration in connection with 
concentrated, loading. 

Several systems have been devised for using A. C. 
distribution at high trolley voltages. Some of these 
use D. C. and others A. C. motors. There is no volt- 
age limitation in these systems, theoretically, which 
necessitates placing the power stations closer together 
than other conditions of economy require and the trans- 
forming equipment need be no greater than the motor 
capacity in use. All stations would be power houses 
and the great length of line fed from each station 
would make its load sufficiently constant for economi- 
cal operation. 

The most important of the proposed systems can be 
classified under three heads: 

1st. Those using rotary apparatus on the locomotive 
for converting A. C. to direct, for the D. C. motors. 
The Ward-Leonard system is a notable example of this 
arrangement. It is particularly adapted for moving 
heavy trains. 

2d. Those operating by means of induction motors 
requiring polyphase distribution to the train. The 
tests at Zossen, Germany, were made with this system 
and although speeds up to 135 miles per hour were 
easily reached, this system has proven itself absolutely 
unsuited for general railway service. 

3d. Those using a single-phase A. C. motor with the 
speed characteristics of a series D. C. motor. 

The induction motor is inherently a constant-speed 
motor and is therefore not suited for traction. On 
the Continent there are several roads using polyphase 
induction motors, but the railway engineers of this 
country have been conservative and unwilling to intro- 
duce such a system which could not compete with 
standard D. C. systems. Their stand against the 
polyphase motor is justified by financial considerations 
and has not been due to any lack of progressiveness. 

It is only within the last year that a. successful 
single-phase A. C. motor has been developed and as 
yet it has not had a thorough test under the severe 
conditions of actual service. In order to have an effi- 
ciency and lightness at all comparable to the D. C. 
series motor its air gap must be made extremely small. 
Whether the air gap can be made small enough for the 
motor to have a good efficiency and at the same time 
stand up under usage, time alone can determine. 

The fact that the motor can operate equally well on 
D. C. will doubtless hasten its development, and even 
though this motor does not succeed in solving the 
problem of concentrated service on heavy passenger 
and freight lines, it seems well suited to the lighter 
concentrated service of long interurban lines. Un- 
fortunately the motor has a commutator, which is, if 
anything, more troublesome than that of a D. C. 
motor. However, the voltage impressed on the motor 
need not depend on the trolley voltage but can be 
transformed so as to give the best conditions for com- 
mutation. 

A comparison of A. C. series with the D. C. series 
motor equipment, does not show all the advantages 
to be in favor of the former. Nor is it probable that 
the A. C. system will ever displace the D. C. system 
in certain kinds of service. The car equipment for 
A. C. costs more than for D. C; is heavier and of 
slightly lower efficiency except during acceleration. 
These disadvantages must be more than offset by the 
smaller amount of trolley copper and elimination of 
rotary sub-stations, made possible by the A. C. motor 
in order for it to successfully replace its D. C. rival. 



It is likely that each system will have a place of its 
own. 

The foremost engineers of the country are so contra- 
dictory in their opinions of the present status of the 
problem of A. C. versus D. C. and their predictions of 
the future development are likewise so diverse that 
there are evidently many points which cannot be. defi- 
nitely settled until further development takes place. 
The probability of the series A. C. motor revolutioniz- 
ing electric traction is very remote. 

On a system of very dense traffic heavy trains might 
not introduce a seriously great load on the station feed- 
ing even a comparatively short section, and it may 
be that some road like the New York Central will at- 
tempt the electrification of a considerable portion of 
their system along the same lines as their terminal 
plans now under way, i. e., using D. C. at standard 
voltage. If any line should make such a change it 
might be that competing lines would find their passen- 
ger traffic so reduced that in order to retain it they 
would be obliged to also electrify their passenger 
traffic. There is no doubt that the traveling public 
desires transportation by electric traction and that 
the change to electric by any steam road running 
fast long-distance passenger trains, will bring about 
a great increase in the amount of business. Probably 
in no system will the outlay of capital for electric 
operation be as small as for steam operation, neither 
will the decrease of operating expenses under electric 
system pay for the interest on the larger invested 
capital, but the greater traffic and consequent greater 
earning capacity of the road ivill more than pay for 
the increase of outlay. Electrification means 'more 
than a mere change of equipment; it involves an im- 
provement in traffic conditions which is bound to favor 
the 1 electric system. The preference of the public for 
electric traction is shown in almost every case where 
an interurban line parallels a steam line. Practically 
all of the local traffic is taken from the steam line 
even though the schedule made by the interurban is 
slower. This competition has been felt so keenly by 
the managers of steam roads that they have attempted 
to prevent the building of electric roads paralleling 
their lines. 

There have been a few cases where the steam rail- 
way has operated an electric road acquired because of 
competition as an auxiliary to their steam system. 
This is a legitimate undertaking and has the advant- 
age of educating the steam railway managers to the 
advantages of electric traction. Some such educa- 
tional process may be responsible for the change of 
attitude of steam railway engineers and managers 
which has occurred during the last year or two. In 
place of the hostility and skepticism of the couple of 
years ago regarding any encroachment of electric trac- 
tion upon steam roads the present attitude is one of 
expectancy — of waiting for such developments as will 
permit of the use of electric locomotives in place of 
steam. 

As the cost of fuel will necessarily increase with 
time, there will be an increasing necessity for chang- 
ing from steam to electricity because of the better 
fuel economy of the stationary engine over the steam 
locomotive. The saving in cost is especially great 
when water power is available along the route. 

In the rapid development of scattered interurban 
lines there has been little effort until recently to de- 
velop through traffic. In this respect the conditions 
are like the early days of steam, railways when it 
was necessary to change cars fifty times between New 
York and Buffalo, when each individual road in try- 
ing to work out its own salvation lost sight of the 
necessity of working together for the common good of 
all. Fortunately for trolley lines the voltages used 
on D. C. systems are nearly all standard and there is 
no difficulty in consolidating systems and so develop- 
ing long-distance service. 

A general survey of the situation in this country 
indicates that the further developments in electric 
railways will occur as a gradual extension into the 
realm of steam railroads, rather than any sudden dis- 
placement of steam equipment. It is hardly possible 
that in a period of six or eight years the electric loco- 
motive will become a serious menace to the steam loco- 
motive, although it is the firm belief of the writer 
that eventually all steam traction will be superseded 
by electric. 



The greatest problems of American agriculture are 
not the narrower technical ones, but the relations of 
the industry to economic and social life in general. 
Agriculture has not as yet been able to call to its aid in 
any marked degree those forces and tendencies which 
have culminated and been of such economic value in the 
general business world, in the great productive and 
distributive aggregations. The complete solution of 
the economic ills of American agriculture may not be 
in co-operation, and yet in both the productive and dis- 
tributive phases this is perhaps the most apparent 
remedy. Co-operation in distribution has made a fee- 
ginning, but co-operation in production is still almost 
unknown. 
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FEATHERED FLYING MACHINES. 

BY W. E. IRISH. 

^^0^^^ F the importance of the aeroplane 
^p «^W as a factor in aerial navigation 

m jA M there can be no doubt. The aero- 

I |Hp plane is vastly heavier than the 

_JB air it displaces, but as weight is 

^L ^p essential to all natural flying 

^^ m^^ machines it is only reasonable to 

suppose weight will be necessary in any successful 

flying contrivance. Based on these simple lines, small 

and large gliding machines have been constructed and 

experimented with varying from 12 square inches of 

surface to 500 square feet and capable of 

carrying 1 ounce to 1,000 pounds. 

Aerial navigation is the act of sailing 
from place to place through the air by 
means of mechanical contrivances, and in 
its study, as in the study of all other sci- 
ences, there must be a beginning and season 
of experiment, and the more simple, effect- 
ive, and inexpensive the experimental ap- 
paratus, the better. I made my first models 
from wing feathers arranged to represent 
birds in their most simple form of flight, 
gliding and soaring, and I gleaned from ex- 
perimenting with these, more practical in- 
formation in one hour than otherwise ob- 
tainable by months of close study. 

The chief difficulties to be overcome before 
the successful flight of man can be attained 
are leaving the earth and safely alighting 
where desired, and maintaining equilib- 
rium. 

Feathers taken from the wings of birds 
have the ideal curvature for artificial sup- 
porting surfaces, whereas the tail feathers 
can be more advantageously employed in the 
rudder; and the germ of the truth that prac- 
tical mechanical flying machines are pos- 
sible may be found in a pair of wing 
feathers, which when properly arranged will 
not only glide long distances with, against, 
or across the wind, but actually soar into a 
wind having a slight upward trend. In 
their gliding descent with the ' wind their 
speed is accelerated until they often outrace 
the wind itself. It has been truly said, 
pluck the feathers from a bird, and it can 
no more fly than a man; properly arrange feathers on 
a man, and he should soar like a bird. 

A very simple and fairly stable model can be made 
with a perfect pair of wing feathers, right and left, 
joined by cementing one quill within the other, which 
if let fall upside down will glide a far greater distance 
than any like model made of paper or other material. 
By burning a hole fore and aft, and passing a wire 
through the guides where they balance, and looping 
the wire ends, a very interesting model is formed, 
which when hooked on a short line, and whirled uni- 
formly above and around the head by means of a rod, 
or held against a strong wind, will perform flight. 
When whirled around in one direction, the feathers 
may maintain their natural position in spite of their 
unstability; whirled in the other direction, they fly 
much better, but upside down. By fastening the line 
to the back instead of the front, the performance of 
the model will" be quite different. Now remove the 
wire, enlarge the hole, and insert 
therein a straight tail feather; 
hitch the line on the projecting 
point of the quill, and whirl it as 
before, smoothly and with gradual- 
ly-increasing speed, and note the 
change in its performance. Then 
try by turning the underside of 
feather up, and by replacing it with 
a screw. 

Such models formed the basis of 
hundreds of others and thousands 
of tests, from which sufficient in- 
formation was gleaned to warrant 
building my aeromobile. This ma- 
chine, for two persons, although 
specially designed for flight, is in- 
tended to travel also on land or 
water, propelled by a gasoline motor 
of 10 horse-power, which can be 
connected to drive the wheels; the 
water screw, or the air propeller. 

Small feather models, as shown 
in the figures, supporting canoes, 
boats, cars, etc., containing ballast, 
have been experimented with, 
driven by novel propellers actuated 
by the recoil of rubber bands, gaso- 
line motors, and driven by air 
blasts and rocket charges. The 
propellers were sometimes placed 
forward, at other times at the rear, 
and again both fore and aft, the 
center of effort generally being in 



line with the center of gravity, and fore and aft axis 
immediately below the center of support. The effect 
of various rudders placed both fore and aft, and free 
and held in different positions, was also tried; glides 
without any mechanical means of propulsion have also 
been extensively experimented with by casting them 
from an elevation on the air, both indoors and out 
and against, across, and with the wind and hitched 
to an elastic line fastened on a fishing pole, the ex- 
perimenter walking and running -a straight course 
with them in every direction, also by whirling them 
around the head during calms and winds. During 
these experiments notes were taken. It should be re- 



furnishes wings and weight. Without the weight 
there could be no gliding and soaring, as any creature 
lighter than air would helplessly drift on the wind. 




A Pair of 12-Foot Wings 
Provided with Feathers. 



A Pair of Irish 1 and 4 Impulse 
Motors with 1 2-Foot Linen Wings. 



membered that a whirled model is unfavorably acted 
upon by the wind, which strikes it successively on 
every side. These models, patterned after animated 
creatures, that fly and swim, make good air-current 
indicators, and show that form is not confined to very 
strict limitations, and experiments with them clear 
the mind of much befogging theory, and greatly aid 
those grappling with the subject, for they offer a 
means of practically testing every theory and mathe- 
matical deduction in a quick, inexpensive, and easy 
manner. 

Scientists generally seek the solution of difficult 
problems by carefully studying nature's works, and I 
have tried to follow their example by building ma- 
chines patterned after such pre-eminent sources as the 
condor, which in a few minutes of leisurely flight Will 
sweep for many miles over mountains, rivers, and 
forests without any perceptible movement of its 
wings. Nature in dealing with the problem of flight 




A Wind-Supported 12-Foot Wing. 




Feathered Aeroplanes in Flight. 
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Spectra of the Electric Arc at High Tension. 

In a paper read before the Societe de Physique, M. 
de Kowalski gives an account of his experiments 
upon the spectra of the electric arc at high tension. 
The first researches were made upon the electric arc 
which was formed between metallic electrodes at high 
tension, and the author shows that his experiments 
agree with the theory of M'. Stark. According to this, 
the electric arc commences to form at the moment 
when the temperature of the surface of the 
cathode is high enough to produce a sort of 
evaporation of the metal of the cathode. 
We may then expect that in the neighbor- 
hood of the cathode, the aspect of the lum- 
inous spectrum of the arc influenced by the 
metallic vapors will be different from the 
spectrum around the anode. It was also of 
interest to study the influence of the 
strength of the current upon the appear- 
ance of the spectra. Some new experiments 
were made in this direction. Not having 
direct-current dynamos of high enough ten- 
sion, the author employs an induction coil 
for this purpose. In order to obtain an arc 
which will form between metallic poles with 
the anode and cathode well defined, the cur- 
rent from the induction coil must be dis- 
symmetric to a certain degree, but this is 
easy to carry out by using a suitable cur- 
rent-interrupter. The turbine form with 
mercury jet is the best for this experiment. 
He used one which is made by the Allge- 
meine Company of Berlin. By its use we 
can employ high currents and can also meas- 
ure the number of breaks per minute with 
precision. Photographs of the spectra were 
obtained by using a spectrograph witk 
quartz lens and a Cornu prism. The ex- 
periment was disposed as follows: At a 
distance of about one. inch from the spectro- 
graph slit was placed the arc apparatus with 
its electrodes in cadmium or zinc. The 
poles were connected with the secondary cir- 
cuit of the induction coil, with 0.6 inch dis- 
tance between the electrodes. Thus he ob- 
tains an arc discharge at some 20 breaks per second 
with 6 amperes current in the primary circuit. A 
check spectrum is formed by putting a set of 0.003 mi- 
crofarad condensers in parallel with the arc apparatus. 
The discharge is then changed to an oscillatory spark 
discharge. The spectrum of this latter is well enough 
known owing to the researches of M. Hemsalech, and 
it can be used as a comparison. The results which 
were thus obtained confirmed the suppositions of the 
author. The photographs show at first a band spectrum, 
the bands being due to nitrous vapors which are form- 
ed in the arc. But on the side of the cathode at the 
top we notice a set of strong broken lines which are 
due to the metal forming the cathode. These lines ap- 
pear to belong exclusively to the cathode, and this is 
verified by reversing the current. They appear then 
at the bottom of the plate. The length of these lines 
depends on the strength of current in the arc. By 
increasing the current, certain lines traverse the whole 
top part of the spectrum, becoming 
wider on the side of the cathode. 
The study of the position of these 
broken or partial lines gives some 
interesting results. In the case of 
cadmium we observe the following 
lines: 5086, 4800, 4678, 3610, 
3613, 3404, 3261, 3466, 3467. For 
zinc we have another series. We 
find that these lines are the same 
that M. de Watteville found in his 
remarkable work on plane spectra. 
They are identical with the charac- 
teristic lines of the spectra of met- 
als evaporated in the cone of the 
plane. The line 3282 which is 
very weak in the flame spectrum of 
zinc appears very sharp in our spec- 
tra. All the facts clearly show the 
existence of metallic vapors in the 
region of the cathode and in a con- 
dition and a temperature analogous 
to those which are found in the 
cone of a gas flame. 

■*» *•«» 

Rose Powder. — As a base, as is 
ordinarily done in preparations of 
this nature, take 200 parts of pow- 
dered iris root, add to this 600 
parts of rose petals, 100 parts of 
sandalwood, as many of patchouli, 
and only three parts of oil of ger- 
anium, and finally add two parts of 
true rose oil. 
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THE IMPROVED GRUHN TELAUTOGRAPH. 

BY DR. ALFRED GRADENWITZ. 

In a previous issue of the Scientific American a de- 
scription of the Gruhn telautograph was published, an 
apparatus which is nothing more or less than a fac- 
simile telegraph. This appar- 
atus has been so greatly im- 
proved since the publication 
of that article as to bear lit- 
tle resemblance to the origi- 
nal apparatus. A description 
of the improvements may 
therefore not be amiss. 

It is claimed for the new 
instrument that anybody, in 
fact any child knowing how 
to write, can use it without 
any training or skill. 

The operative principle is 
illustrated in the diagram: 
An ordinary lead pencil, t, is 
connected with a very deli- 
cately mounted lever, o, so 
mounted that the writing end 
of the pencil can move over 

the writing paper in any direction without disturbing 
the writer. The other end of the lever is fixed within 
the casing to a shaft, p, which can be displaced on the 
line, A B, so that the pencil can move in any direction. 
The motion performed by the pencil will impart to the 
lever a rotary in addition to a reciprocating movement. 
A stationary resistance is represented by r, a mov- 
able resistance by s, rigidly connected with the lever, 
o, by the rods shown in the diagram. The two resist- 
ances are connected with a battery of eight dry cells. 
A small current collector, 6, is fixed to the movable 
rods and insulated from them, while 
c is a fixed current collector bar. The 
two current collectors are fixed to the 
transmission wires, d and e. Now, 
each of the collectors will throw into 
the transmission lines a part of the 
battery current; the amount, so far 
from being constant, will obviously 
undergo alterations with any vari- 
ation in the position of the writing 
pencil. To each point of the writing 
board will thus correspond two given 
current intensities in the two lines 
respectively, so that the writing 
movement can be said to be converted 
into current variations. 

Now, the spiral lines represent 
flexible conductor strings. The 
transmitted current returns either 
through the ground or through a 
third conductor. In the receiving sta- 
tion the currents are received by an 
apparatus including a small electric lamp which pro- 
jects a thin beam of light on a very small mirror, 
whence the beam is reflected to a second mirror, which 
again reflects it to a sheet of sensitive photographic 
paper. On this paper the beam of light is sharply 
focused by a lens. The two small mirrors, so far 
from being stationary, are moved under the influence 
of the currents transmitted from the sending station. 
In fact, they are mounted on small rotary shafts, 
to which are fixed magnetic rods, set vibrating by the 
arriving current through the medium of the coils of 
copper wire, g and h. Now, one of 
the mirrors will vibrate from above 
downward, and the other from the 
right to the left, according to the 
movement of the writing pencil in 
the sender. The reflected beam will 
accordingly perform the two com- 
ponent movements, which are com- 
bined into what may be called a re- 
sulting motion. 

Prom the foregoing it will read- 
ily be understood that the beam of 
light can be controlled by means of 
the two mirrors, so as to perform 
the same movements as the writing 
pencil in the transmitting appar- 
atus; in fact, the movements of the 
latter are translated in the trans- 
mitter into a vertical and a hori- 
zontal component; these are com- 
bined in the receiver again to re- 
produce the original motion. The 
beam of light thus acts as a lumi- 
nous writing pencil, moving over 
the paper simultaneously with the 
graphite pencil and at the same 
speed, so that a photographic record 
is obtained on the receiving paper. 
A special feature is that the 
photographic record is developed 
automatically by the apparatus. A 
small electromotor withdraws the 
message automatically from the 



receiver box, the whole developing process lasting only 
ten seconds. That is to say, that ten seconds after 
the operator has put down his writing pencil, the 
dispatch is received in the original writing at the 
other station, and the receiver has only to read his 




L fliPH 
The Combined Transmitter and Receiver of the Gruhn Telautograph. 



photographic telegram. Every apparatus being de- 
signed both for the receiving and sending of telegrams 
is a double apparatus, constituting a complete station 
outfit. The most obvious advantage of the apparatus 
is that it generally requires no special wiring, but is 
simply connected with existing telephone circuits. In 
fact, the telautograph necessitating two main lines and 
one return, any one of the reserve lines that are always 
available can be used as return. Since this reserve 
line can be used simultaneously by a number of tel- 
autographs, connected With the same conductor, there 



interfering with each other. As, moreover, the telauto- 
graph has been found to work successfully over great 
distances (trials have for instance been made between 
Berlin and Dresden, over 124 miles distance) it will 
doubtless prove a valuable complement to telephone 
service, especially in . cases 
"''here the latter would not be 
sufficiently efficient. 

It should be mentioned that 
the telautograph shows a low 
consumption of current, eight 
dry elements being sufficient 
to supply the apparatus for a 
_g long period, the battery being 
connected only just the time 
the apparatus is used for 
writing. As the telautograph 
and telephone are normally 
connected simultaneously and 
permanently with the same 
circuit, no switching is re- 
quired from the telautograph 
to the telephone, or vice 
versa, and telephoning and 
telautographing can go on 
either simultaneously or alternately. The writer is 
indebted to Mr. Gustav Grzanna for courtesies extend- 
ed 1 in the preparation of this article. 
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Original and Transmitted Messages, One-Fourth Natural Size. 

will in most cases be no necessity for installing spe- 
cial lines for the telautograph. The returns need not, 
by the way, be led through the switchboard of the tele- 
phone exchange, but can be kept connected with one 
another permanently, which will greatly facilitate the 
introduction of the apparatus. Moreover, a recent im- 
provement enables the apparatus to work on two lines 
only. 

Trials made by the German postal department have 
shown the possibility of telephoning and writing simul- 
taneously on the same wire, without the two apparatus 




THE IMPROVED GRUHN TELAUTOGRAPH. 



Tubes in Cement, 

The tubes or piping of cement which is now manu- 
factured appears in numerous forms of section. Be- 
sides the round piping we also meet with piping of 
an ova! section. The circular piping is generally used 
for diameters which are below 20 inches, while for the 
large sections the oval form is preferred. To give it 
a greater steadiness upon the bot- 
tom where the piping is laid, the ex- 
terior contour is often given a flat 
base instead of being circular like 
the internal bore. Such piping can 
be readily placed upon a flat surface 
and will keep well in place. As at 
present constructed, the cement pip- 
ing is formed of an agglomerate mix- 
ture consisting of cement and an in- 
ert element, sand or gravel. A 
mortar is made by mixing these two 
constituents. For the cement we can 
take Portland, Roman cement, or 
others. The mixture is quite vari- 
able in the proportions which are 
used, and should be made according 
to the following rules: First, to 
have a compact beton, the gravel 
should be double the amount of sand. 
Second, the solidity is lessened when 
we only use cement and gravel, ex- 
cluding the sand. Third, by diminishing the quantity 
of gravel too much the expense is increased. The best 
proportion for average use seems to be 1 part cement, 
1.8 sand, and 4.4 gravel. After deciding the propor- 
tion to be used, we next carry out the mixing of the 
materials. A kind of mixing crusher can be employed, 
in which narrow rollers work in a vat containing the 
mixture. We can also use mixers composed of a hol- 
low, cylindrical vessel in which turns a shaft provided 
with paddles. Such an apparatus takes some 7 horse- 
power, and it forms 24 cubic yards of beton per hour. 
Once the mass is mixed it is put 
in an iron mold of appropriate 
form, consisting of the outer form 
and an inner core corresponding to 
the diameter of the piping. The 
mixture is put in the' free space 
and is packed down with a tamp- 
ing rod. The process somewhat re- 
sembles the manufacture of gas 
retorts. The forms are placed ver- 
tically or laid down. For some 
time it has been desired to substi- 
tute a mechanical process for the 
hand method, which is expensive, 
but machines which have given 
good results are scarce as yet. 
They have somewhat the same 
form as the molds just described. 
Beton is run into the inner space. 
The core is set revolving, while the 
mass is compressed by a screw- 
press. The tube is then taken out 
of the mold and at the end of three 
or four hours is treated with a 
fluosilicate containing magnesia. 
To protect the tubes from corrosion 
by acids it is a good plan to coat 
the inside with a mixture of tar 
and asphalt. 

»-*-* 

There are 200 companies who 
make machines for molding of con- 
crete blocks. 
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SEA STRENGTH OF THE NAVAL POWERS. 

One of the most important items of information, 
drawn up annually by the United States Office of Naval 
Intelligence, is a table giving the comparative sea 
strength of the principal naval powers. Comparisons 
of this kind are frequently made by writers on naval 
subjects, and by the various governments that have 
important naval interests. The basis of comparison 
adopted varies widely, according to the point of view 
or method of classification adopted. We consider that 
the classification used by the Office of Naval Intelli- 
gence is, all things considered, the best of these. The 
system of comparison is based chiefly on displacement 
and age. 

The ships are classified under nine heads. First, 
battleships of the first class, including those of about 
10,000 tons or more displacement; second, coast-de- 
fense vessels, including the smaller battleships and 
monitors; third, armord cruisers; fourth, cruisers 
above 6,000 tons; fifth, cruisers of from 6,000 to 3,000 
tons; sixth, cruisers of from 3,000 to 1,000 tons; 
seventh, torpedo-boat destroyers; eighth, torpedo 
boats; and ninth, submarines. Referring to the term 
cruisers, as used in three of the above classes, it 
should be noted that all unarmored warships of more 
than 1,000 tons are classed, according to displacement, 
as cruisers. Scouts are considered as cruisers in 
which battery and protection have been sacrificed to 
secure extreme speed. The term "protective" has 
been omitted, because all cruisers, except the smallest 
and oldest, now have protective decks. 

It should further be noted that in this comparison 
the following vessels are not included: Those over 
twenty years old, unless they have been reconstructed 
and rearmed; those not actually completed; gunboats 
and other vessels of less than 1,000 tons, since these 
vessels have so slight a military value as part of a 
fleet; and lastly, torpedo craft of less than 50 tons dis- 
placement. 

The illustration on the front page of this issue is 
based upon the last table of this kind that was drawn 
up by the Office of Naval Intelligence, and represents 
the relative strength of the world's navies on January 
1, 1905. The illustration agrees with that document 
except as regards the gains and losses of the Russian 
and Japanese navies, which have been introduced into 
the table to show the relative standing of these two 
powers as affected by the war. Before the war, or 
rather after it had been waged for eight months, the 
order of strength was Great Britain, France, Russia, 
Germany, United States, Italy, Japan, Austria. As the 
result of the war, Russia has fallen from third to 
seventh position, or next to Japan, the order now 
being Great Britain, France, Germany, United States, 
Italy, Japan, Russia, Austria. 

For the reason that it is the ships actually com- 
pleted upon which a navy must depend on the opening 
of a war, we have based our illustrations exclusively 
upon the tables of ships that are built. Any compari- 
son that includes the ships that are building is apt to 
be misleading; for the value of ships that are under 
construction as a military asset depends entirely upon 
the rapidity with which construction in the particular 
country concerned is carried on, and the liberality with 
which the government makes the necessary appropria- 
tions for such construction. One nation may take but 
three years to complete a ship, where another would 
take five or six. Moreover, a nation might have as 
much tonnage under construction as is completed, 
which is the case with the United States, and might 
yet, at the hands of a superior naval power possessing 
an overwhelming superiority, suffer such an initial 
reverse that no amount of activity in completing the 
other and larger half of the navy, that was upon the 
stocks, could retrieve the disaster. This was largely 
the case with Russia, which at the outset of the war 
possessed a tonnage of ships under construction ap- 
proximately equal (if we except the Black Sea fleet) 
to the tonnage of the completed ships of her navy, 
that were of strictly modern construction. 

On the basis of tonnage actually afloat, then, Janu- 
ary 1, 1905, Great Britain stood first with 1,595,871 
tons; France was second with 603,721 tons; Russia 
third with 447,315 tons; Germany fourth with 441,249 



tons; the United States fifth with 316,523 tons; Italy 
sixth with 254,510 tons; Japan seventh with 220,755 
tons; and Austria eighth with 112,336 tons. Russia 
has lost, either by destruction, capture, or intern- 
ment in neutral ports, just one-half of her total, so 
that now the displacement of all ships in her navy is 
224,237 tons. As a matter of fact, she has lost more 
than this; because the total given includes some few 
vessels that have been completed in the interim. 
Japan, remarkable to relate, has come out of the war 
with about 32,000 tons more than she had at the close 
of last year, the figures being respectively 220,755 tons 
on January 1, 1905, and 252,661 tons at the present 
time. With regard to the Russian totals, it should 
also be mentioned that, because of treaty restrictions, 
over 93,000 tons of battleships, being confined to the 
Black Sea, is excluded from taking part in naval op- 
erations on the high seas. This would leave Russia 
with a total tonnage of 131,237 tons that can be em- 
ployed in any naval operations that might mark the 
immediate future of the war. The effect upon the 
relative strength of the two combatants of the terrific 
fighting that has taken place in the past eighteen 
months, is shown in the graphic comparison of the 
displacement of the two fleets in 1904 and at the pres- 
ent time. 

In conclusion it must be noted that the large num- 
ber of vessels interned in foreign ports will probably 
be handed over to Japan in lieu of, or as part of, an 
indemnity. In this case the Japanese navy would be 
further increased by one battleship, five cruisers, a 
gunboat, and ten torpedo boats; an addition which 
would bring its total displacement up to 300,521 tons. 
This, would give Japan a considerable lead over Italy, 
and would bring her within 16,000 tons of the total 
of the United States on January 1, 1905. 

If Japan secures an indemnity, she will undoubtedly 
put a large part of it into battleships and armored 
cruisers; in which case she will b«come a formidable 
competitor with the United States or Germany for the 
third or fourth place among the navies of the world. 



The Current Supplement. 

The current Supplement, No. 1540, opens with an ex- 
cellently illustrated article by Dr. Alfred Gradenwitz 
on the Parsons Steam Turbine on German Warships. 
While carbon has heretofore been almost exclusively 
used commercially in both arc and incandescent lamps, 
the earth oxides have recently been found to possess 
desirable properties for use as electric illuminants. 
Mr. Murray C. Beebe takes these rare earths as the 
subject of a very exhaustive discussion. A highly in- 
structive article is that on stereoscopic projections. 
There was recently held in London ah optical conven- 
tion which was of considerable scientific moment. It 
was presided over by Dr. R. T. Glazebrook. His presi- 
dential address on the progress of optical science and 
manufactures is published in full. The remarkable ad- 
dress delivered before the Committee on Military Af- 
fairs of the House of Representatives by Major Sea- 
man, M.D., on army sanitation in Manchuria is ab- 
stracted. Up in the Lake districts, where the season 
of open navigation lasts but a few months, the prob- 
lem of handling coal for current needs, and of storing 
a sufficient quantity to meet the requirements during 
the months when coal cannot be transported, is one of 
great importance. How this problem has been solved 
at South Lake Linden, Mich., is described by J. A. 
Mclntyre. How unconsidered trifles may be utilized 
is told in a breezy, entertaining way. The Bakerian 
lecture delivered before the Royal Society dealt with 
the reception and utilization of energy by a green leaf. 
The lecture is abstracted in the Supplement. The Eng- 
lish correspondent of the Scientific American tells of 
some recent developments in the application of liquid 
fuel to marine boilers. 



New Process for the Electrolytic Manufacture of 
Soda. — The electrolysis of sea-salt for the production 
of soda has been inaugurated by M. Granier by sub- 
stituting for anodes of charcoal anodes of copper, so 
as to obtain a chloride of copper at one of the poles, 
instead of chlorine. The copper chloride is converted 
readily into sulphate of copper and hydrochloric acid. 



COMPARATIVE SEA STRENGTH OF THE NAVAL POWERS ON JUNE 1, 1905.* 

NUMBER AND DISPLACEMENT OF COMPLETED WARSHIPS OF 1000 TONS OB MORE, AND OP TORPEDO CRAFT OF MORE THAN 50 TONS. 



Type of Vessel. 


Great Britain. 


France. 


Germany. 


United States. 


Italy. 


Japan. 


Russia. 


No. 


Tons. 


No. 


Tons. 


No. 


Tons. 


No. 


Tons. 


No. 


Tons. 


No. 


Tons. 


No. 


Tons. 


Battleships, first class . . . 
Coast defense vessels 


51 

6 

29 

21 

60 

56 

126 

90 

9 


682,200 

49,900 

382,400 

201,950 

231,460 

103,960 

44,565 

8,036 

1,400 


19 

17 
18 
4 
18 
18 
31 
2?8 
37 


213,589 
73,388 
145,085 
31,513 
74,378 
33,868 
9,250 
20,735 
3,935 


16 

16 
4 

"9' 

27 

37 

105 

1 


178,575 
91,315 
39,047 

46,749 
58,859 
12.660 
13,924 
120 


12 

12 

2 

2 

16 

21 

16 

27 

8 


137,329 
47,445 
17,415 
14,750 
58,879 
29,497 
6,695 
4,200 
913 


13 
1 
5 

"5' 
12 
11 

101 
1 


162,314 
3,913 
31,1-91 

17,490 

26,216 

3,503 

9,076 

107 


5 
5 

8 

11 
11 
22 
81 
It 


70,516 
29,627 
72,738 

42,596 

212T6 

7,4"6 

7.317 

1,265 


7 
7 
3 
4 

a 

7 

31 
82 
13 


82,809 
41,391 
31.288 


Cruisers above 6000 tons 

Cruisers 6000 to 3000 tons . . 
Cruisers 3000 to 1000 tons .... 
Torpedo boat destroyers... 
Torpedo boats 


25,911 
12,593 
8,760 
10,C00 
8,000 
1,485 


Total tons built 




1,595,871 




603,721 




441,249 




316,523 




254,510 




252,661 




224,237 



Biaetrlcal Notes. 

A hydro-electric plant is in project for supplying 
the city of Burgos, Spain, and the power is to be taken 
from a point some thirty miles from the city by a 
station which will be erected at Quintanilla Escalada. 
The river Ebro and the Rudron, its affluent, are to 
furnish the power. Under a head of water of 80 feet 
and a flow of 2,000 gallons per second, a total of 1,500 
to 2,500 horse-power can be secured, according to the 
season. The central station is to be equipped with 
three turbine and dynamo groups with Francis tur- 
bines made by Escher, Wyss & Co., giving 370 horse- 
power each, coupled direct to three-phase alternating- 
current dynamos. The latter will give current at a 
tension of 3,300 volts. This tension will then be 
raised by a set of transformers to 30,000 volts, in 
order to supply the high-voltage overhead line, which 
goes from the station to Burgos. The transmission 
line will have three bare copper wires carried on porce- 
lain insulators. Where the line enters the city there 
will be a sub-station containing apparatus for lower- 
ing the tension to 5,000 volts. Other sub-stations at 
different places in the town will receive this current, 
and transform it to 120 volts for the usual consump- 
tion. 

Experiments on the Electrolytic Deposition of Zinc. 
— The experiments of M. Gabran for obtaining rapid 
deposits of zinc show that the electrolyte giving the 
best results is composed of 1,200 parts of zinc sulphate, 
60 parts of sulphuric acid of the strength of 24 deg. 
Baume, and 6,000 parts of water. With this electro- 
lyte and densities of current varying from 2 to 3 
amperes per square decimeter, clear, solid deposits of 
zinc were obtained. The tension of current was 1.5 
to 2.5 volts. In other experiments the tension ex-' 
tended to 6 amperes per square decimeter, without 
injuring the quality of the deposit, the voltage being 
from 9 to 10 volts. Crystals of zinc were formed on 
the borders of the cathode, but this did not prevent 
its being covered with a very adherent deposit of zinc. 

Electrolytic Manufacture of Chlorates and Perchlor- 
ates. — The electrolysis of salts of chloride of potassium 
and of sodium for the production of chlorates was 
inaugurated by MM. Gall and De Montlam at Villers- 
sur-Herme in France in 1889 and afterward at Val- 
lorbes in Switzerland in 1890. It has extended until 
there are at least ten factories in Europe with an 
aggregate of 30,000 horse-power. There are five differ- 
ent types of elementary or electrolytic cables, but they 
differ only in the details of construction. — L'Electro- 
chemie. 

The Allgemeine Elektricitaets-Gesellschaft, of Berlin, 
have brought out a new form of electric resistance. It is 
formed of an insulating and incombustible body hav- 
ing a high thermic capacity, such as a composite clay, 
upon which the wire forming the resistance is wound. 
The whole is enveloped in a body which has a great 
heat-radiating capacity, such as carborundum com- 
bined with water-glass. Owing to their high thermic 
capacity, these resistances may be used to advantage 
for starting motors, as they can stand a very high 
overload for a short time, about 100 amperes per square 
millimeter, for instance. When the resistances are 
built up in a regulating apparatus, they will take a 
heavier current than the usual German silver or iron 
coils, for the black mass of the carborundum increases 
the radiating surface greatly. In this connection we 
may mention an improvement which M. Preuss and 
others have made in the matter of electric resistances 
composed of powdered material. In this form the de. 
gree of resistance to the current is changed by means 
of a contact plate which plunges into the mass and 
can be raised and lowered. As it is displaced, this 
plate produces an uneven disposition of the material 
and after some use the contact between the powder 
and the plate becomes insufficient and sparks are apt 
to be produced. To avoid this the inventors adopt a 
device which gives a shock to the apparatus after each 
time of shifting the plate, and thus the powder is re- 
stored to its original state. The shock is produced by 
a striker which comes against the box each time the 
main lever is shifted. 



* The figures for Russia and Japan have been revised to include the changes brought about by the gains and losses during the war. 



Of the eight civilized tribes in the Philippines, the 
largest is. that of the Visayans, who occupy most of the 
islands lying between Luzon and Mindanao, and form 
nearly one-half of the entire civilized population. Taga- 
logs occupy the provinces in the vicinity of Manila. 
They rank second, with a little more than one-fifth of 
the civilized peoples, and the Ilocanos rank third, with 
approximately one-eighth. Among the wild tribes the 
Moros are the most numerous, comprising about two- 
fifths of the non-Christian population. 

Even among the Christian tribes the tribal distinc- 
tions are clearly marked. The members of the different 
tribes rarely mix in villages or intermarry, and, with 
the exception of the Ilocanos, who have migrated from 
their original territory and settled in neighboring 
provinces, the people show little tendency toward ex- 
pansion or colonization. 
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A Lunar llainbow. 

To the Editor of the Scientific American: 

A curious and unusual phenomenon, in the form of 
a rainbow for which the moon instead of the sun fur- 
nished the light, was observed here on the night of 
June 19. A heavy rainstorm, accompanied by con- 
siderable thunder, occurred just before moonrise. As 
the clouds retired to the west, the luminary rose and 
the bow was first observed, only the extremities for 
about 25 degrees being visible, the moon at that time 
being concealed behind a small cloud. For about 
twenty minutes, the bow increased in brightness, and 
at the end of that time could be clearly traced through- 
out its entire length. At each end the red and blue 
colors could be plainly distinguished, but the remain- 
der of the arc showed only as a light streak across the 
clouds. The conditions for the phenomenon were al- 
most ideal, the moon being but a few days past full, 
the cloud screen occupying the proper position, and, 
as it occurred just at moonrise, the bow was seen well 
up in the heavens. After the clouds had almost en- 
tirely melted away, leaving only a slight haze through 
which the stars shone, portions of the bow could still 
be clearly discerned. Charles N. Wilson. 

Poulan, Ga., June 20, 1905. 



How to Save Niagara, 
To the Editor of the Scientific American: 

There has lately been much discussion on how to 
save Niagara Palls. I take here the liberty to de- 
scribe a method for utilizing the greater part of 
the energy in the falls without injuring in the least 
the beauty of the falls and without necessitating any 
engineering structures in the vicinity of the falls. 

Suppose a dam, constructed across Niagara River, 
a few miles above the falls or at the beginning of the 
river. Let the gates of the dam be closed half of the 
time and opened half of the time, making the river 
flow, say for instance, twelve hours in daytime. There 
would be no danger of overflow, when the gates are 
shut, with the large area of Lake Erie above the dam. 
It is evident that twice the regular flow of the river 
could be extracted from Lake Erie in the daytime. 
Let the regular flow pass over the falls and take a 
quantity equal to half the regular flow continually 
for power purposes. This would give about 3,500,000 
horse-power without injuring in the least the beauty 
of the falls. The gates of the dam could be open, say 
nine hours in the day and three hours in the night, 
in order to make it possible to see the falls also at 
night. It seems to me that if these arrangements 
were possible, it would give a great amount of power 
and at the same time save the destruction of the falls. 

Louis L. Thunstrom. 

Jamestown, N. Y., June 20, 1905. 



Automobile Notes. 

An ingenious device for automobiles, the object of 
which is to reduce the impact and dangers of collision, 
has been invented by Mr. F. R. Simms, of London. 
The protector is a spring buffer and is built up of two 
segments of pneumatic tires, which are mounted on 
the long blade springs attached to the front of the side 
portions of the frame of the vehicle. In the event of a 
collision the pneumatic tire serves to minimize the 
shock, while the springs which yield to the outer side 
have the tendency to throw any object with which they 
come into contact outward away from the automobile. 
Some interesting tests have been carried out with the 
invention by charging the vehicle against small carts, 
and in each case the object was hurled out of the path 
of the car, while the force of the impact was consider- 
ably reduced. 

During the present week — on July 5 — there occurs 
in France the sixth annual international automobile 
road race for the Bennett trophy. The race will be 
run over a 340V2-mile course, known as the Auvergne 
circuit, and noted for its many sharp turns and nar- 
row stretches. The machines which will represent 
France are those which made the best performance in 
the eliminating trial held recently on this course, viz., 
two 96-horse-power Richard-Brazier cars, driven by 
Thery and Callois, and a 130-horse-power de Dietrich 
racer. The first-named won the race for France last 
year, and in the trial mentioned covered the distance 
in 7 hours, 34 minutes at an average speed of 45 miles 
an hour. A 140-horse-power Locomobile racer driven 
by Tracy and two 50-horse-power Pope-Toledo cars have 
been sent to France to represent America. The Eng- 
lish team, selected as the result of an eliminating 
trial on the Isle of Man, consists of a 90-horse-power 
Napier and two 90-horse-power Wolseley cars having 
four-cylinder horizontal motors. The German and Aus- 
trian teams each consist of three powerful Mercedes 
machines, while Italy is represented by three Fiat 
cars. 

A striking illustration of the speed and endurance 
qualities of a French racing auto was had recently by 
the 1,000-mile trial of a 40-horse-power Decauville ma- 
chine that was made on the Empire City track. The 



car in question, although three years old, lowered the 
record 2 hours, 16 minutes, and 41 seconds. The new 
time is 23:33:20; and this was made despite the fact 
that there were several showers in the early morning 
of the day of the finish, which made the track so 
muddy that it was unfit for racing in the afternoon. 
At the end of 500 miles, Guy Vaughn, the driver, was 
1 hour, 45 minutes, and 52 seconds ahead of the 
record, but he was unable to continue the same rate 
of time cutting, owing to the bad going later and stops 
for supplies and tire repairs. Out of a total of thirteen 
stops, five were occasioned by tires. The right front 
tire gave out once, and the left rear tire twice in the 
total run of 1,015% miles, which was made in 24 hours. 
The other two tires went the distance without repairs. 
The running of the car was very regular indeed, and 
often for 50 miles at a stretch the time per mile would 
vary only a fraction of a second. An average speed, 
exclusive of stops, of 45% miles an hour was main- 
tained. 

In contrast to the numerous races and race meets 
that are being held almost daily are the two touring 
events, which will take place within a few days under 
the direction of the American Automobile Association. 
One of these tours, from Chicago to St. Paul, started 
on June 30 and July 1. The other tour will be from 
New York to the White Mountains and return — a dis- 
tance of 1,000 miles — for the Glidden trophy. This 
trophy, which was donated by Mr. Charles J. Glidden 
(who has recently completed a tour of the world en 
auto), is to be presented annually to the car making 
the best performance in a 1, 000-mile tour. In the 
present instance, the routes have been carefully gone 
over, and a route book giving them in detail will be 
furnished each contestant. Arrangements have been 
made for the accommodation of the motorists at re- 
duced rates, and their machines will be given free 
garage accommodations at Bretton Woods, where a 
stop of five days will be made, during which time (on 
the 17th and 18th) the second "Climb to the Clouds" 
up Mount Washington will be held. In both of these 
tours the contestants will be allowed to suit their own 
convenience as to when and how fast they travel, the 
only conditions in the Glidden tour being that they 
shall start between 6 and 10 A. M. and finish by 9 P. 
M. each day. An entrance fee of $50 is charged for 
this event. Among the representative American tour- 
ing cars entered are four White steam machines, 
three Maxwell tonneaus, two Pierce, Peerless, and 
Packard cars, and a Winton, Rambler, Cadillac, Pope- 
Tribune, Pope-Hartford, and Pope-Toledo. There will 
also be a considerable number of foreign cars, among 
which may be mentioned a four and a six-cylinder Na- 
pier, a Mercedes, a Decauville, and a Panhard. An op- 
portunity will thus be given to compare the perform- 
ance of the best American, English, and French touring 
cars upon good roads. 

Some interesting data as to the cost of running an 
automobile on smooth, level roads were obtained re- 
cently in an economy test held by the Long Island Au- 
tomobile Club. A run from Brooklyn to Southampton 
and back (180 miles) was made in two days, and the 
cost per capita of passengers was figured out for each 
machine. The charges made against the machines 
were as follows: Gasoline, 25 cents per gallon; oil, 50 
cents per gallon; tire repairs, 50 cents an hour; punc- 
tured inner tubes, 75 cents; chain repairs, 50 cents an 
hour. On this basis, a 10-horse-power Franklin ton- 
neau carrying four passengers weighing 600 pounds 
and 50 pounds of baggage, covered the distance on 9% 
gallons of gasoline and 7 pints of oil, at a total cost, 
including % hour tire repairs, of $3.22, or $0,805 per 
capita, as against $4.53 railroad fare for the round 
trip. A 30-horse-power Pope-Toledo carrying five pas- 
sengers was second, with a total cost of $4.42 and a cost 
per passenger of $0,885; while third place was taken by 
an 18-horse-power Northern carrying four, at a total 
expense of $3.95, or $0.9875 per capita. The four-cy- 
linder, air-cooled Franklin covered 18.46 miles per 
gallon of fuel consumed; a single-cylinder 10 horse- 
power Cadillac carrying four and obtaining fourth 
place, was next with a record of 17.56 miles per gal- 
lon; while an 8% horse-power car of the same make 
carrying but two did only a little better — 18 miles per 
gallon. A four-cylinder, 24-horse-power Pope-Toledo car 
made 15 miles per gallon, while the 30-horse-power car 
that took second place made only 10.43. A two-cylin- 
der Northern having a horizontal, double-opposed mo- 
tor and direct bevel-gear drive covered 12.85 miles per 
gallon. Two White steam cars with four passengers 
each made respectively 9 and 7.2 miles per gallon. In 
striking contrast with these figures are some which 
were obtained in Great Britain recently. In the Scot- 
tish reliability trials the Arrol-Johnston four-passen- 
ger dos-a-dos covered 31.1 miles per gallon, which was 
equal to 43.6 ton miles per gallon, as against 35.37 ton 
miles accomplished by the next best car. Mr. S. F. 
Edge tried the experiment of putting one gallon of fuel 
in the tank of a four-cylinder, 20-horse-power Napier 
and running the car to a standstill. By repeating this 
process several times lie ran an average of over 25 
miles for each gallon, and once he covered exactly 27 



miles. Such widely-varying results can not be due 
altogether to the roads or to the mode of operation of 
the car. They should cause our manufacturers to in- 
vestigate and find the underlying reasons for the 
greatly reduced consumption of some automobiles. In 
the case of the small car mentioned, the makers lay it 
to an improved transmission gear, which delivers 66 
to 70 per cent of the power of the motor at the rims 
of the wheels. 



Engineering Notes. 

A company has been formed at Berne, Switzerland, 
with a capital of $500,000 for manufacturing a new 
kind of combustible from peat. The new material, 
which is claimed to have the same value as coal, is 
formed according to the electric process invented by 
Count Botho von Schwerin. The peat is dried under 
the influence of the electric current and then further 
treated so that under the action of electric osmose a 
new compound, known as osmon, is formed. A de- 
scription of the process has already been given. The 
most recent tests of the new combustible bring out 
the fact that it burns as well as coal and without giv- 
ing any odor. The ash is very small. As it does not 
contain any trace of sulphur, it does not attack the 
boilers. Besides, as it is consumed without giving off 
smoke, it is well adapted for boiler furnaces and in 
practically all cases. The proposed plant, which is to 
be erected in Switzerland to produce the "osmon" 
briquettes, will no doubt be erected in the large bog 
region near the Orbe, which will give a supply for a 
long time to come. Some one hundred tons a day are 
to be produced at first, and afterward this may be 
doubled. 

Prior to 1860, railroad bridges were generally de- 
signed by the railroad companies' engineers, the iron- 
work being manufactured at the companies' shops, and 
erected by their own forces. Thus, men like Wendell 
Bollman, Albert Fink, Past President, Am. Soc. C. E.; 
C. Shaler Smith, M. Am. Soc. C. E., and C. H. Latrobe, 
M. Am. Soc. C. E., on the Baltimore and Ohio Rail- 
road; Richard B. Osborn and Charles Macdonald, M. 
Am. Soc. C. E., on the Philadelphia and Reading Rail- 
road; J. H. Linville, on the Pennsylvania Railroad; 
E. S. Philbrick, on the Boston and Albany Railroad; 
George E. Gray, Howard Carroll, and Charles Hilton, 
on the New York Central Railroad; Willard S. Pope, 
M. Am. Soc. C. E., on the Chicago and Northwestern 
Railroad; Thomas C. Clarke, Past President, Am. Soc. 
C. E., on the Chicago, Burlington and Quincy Railroad; 
S. S. Post, M. Am. Soc. C. E., on the Erie Railroad, 
were prominent railroad engineers who took a leading 
part in early bridge building. Later, some of the men 
who had gained experience in framing and erecting 
bridges, or in the construction of the work at the 
shops, started in business for themselves, and took 
contracts to build and erect bridges on designs fur- 
nished by the railroad companies' engineers. Most of 
those early firms were contractors for building Howe 
truss bridges, only a small shop being required to 
manufacture the ironwork needed for structures of 
that class. 

Some interesting experiments are being carried out 
at Torquay (England) with the model of a new type 
of breakwater. It is constructed upon the floating 
principle, this system having been adopted by the 
inventor, in view of the fact that the disturbance 
caused by storms only affects the sea to a depth vary- 
ing from 12 feet to 15 feet. Beyond that depth the 
water is comparatively calm. The experiments at Tor- 
quay are being made with a frame, designed for the 
purpose, floated by pontoons and securely moored. As- 
suming that a breakwater is needed a thousand yards 
long, in water 60 feet deep, a strong frame is made 
to penetrate to a depth of about 40 feet. Sufficient 
weight is given to the structure to insure its stability 
and to provide the necessary ballast. The frame Is 
buoyed by means of pontoons placed on the inner or 
land side. Thus the structure is tilted toward the 
sea. The frame is moored on both sides by chains of 
considerable length, which are attached to its lowest 
part, and which lie as nearly parallel to the seabed as 
is practicable, in order to obtain the best holding 
power. When a sea strikes the frame, it works back 
on its chain as a door works on its hinges, thus lessen- 
ing the force of the sea, and when the sea is broken 
the structure floats back to its original position, ready 
to receive the next sea. Obviously, a stone and con- 
crete breakwater must be strong enough to receive the 
full shock of the sea, and this force the structure 
devised by this inventor, in consequence of yielding, 
renders less formidable. On the inner or land side 
there is also a horizontal network, supported by pon- 
toons, and fixed to the structure, in order to break any 
sea that might wash over it. Fears have been ex- 
pressed that the sea may wash the structure away; 
but the inventor contends that as buoys and pontoons 
fastened by a single chain ride through the severest 
storms without breaking adrift, there is nothing to 
prevent a sufficient number of chains being fixed to bis 
device to render the structure absolutely secure. 
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ANCIENT CHALDEAN REMAINS FOUND IN RECENT 
EXCAVATIONS. 

BY THE PAKIS CORRESPONDENT Off THE SCIENTIFIC AMERICAN. 

M. de Sarzec was appointed vice-consul of France at 
Bassorah, and during his stay in that country managed 
to explore the historic region traversed by the lower 
course of the Euphrates and Tigris rivers. He chose 
the locality known as Tello, as it was covered with high 
mounds, which no doubt covered many ancient ruins. In 
the largest mounds he uncovered the walls of the prin- 
cipal edifice, which afterward turned out to be the pal- 
ace of the Chaldean king Goudea, according to many 
inscriptions. The palace is built of red and yellow baked 
bricks, which were cemented with bitumen. It formed a 
rectangle 170 feet long and 100 feet wide. The paving 
throughout the palace was of baked brick. It had 
many rooms, and the main court measures about 40 
feet square. 

In and near the palace were found a number of life- 
size statues of King Goudea in a dark green stone re- 
sembling diorite. The statues were covered with cunei- 
form inscriptions, and two large clay cylinders covered 
with characters were also found. 

Many of the pieces found by M. de Sarzec were 
brought to Paris, where they were examined by M. 
Leon Henzey and other eminent 
savants. They are now placed in 
the Louvre, and fresh pieces are 
being added to the collection. 
We will commence with the old- 
est piece of all, which is the 
fragment of bas-relief shown in 
one engraving. It is a work of 
the highest antiquity, and should 
be placed at the head of the 
whole Asiatic series. It is un- 
doubtedly the most ancient piece 
of Chaldean sculpture which has 
yet been found, and represents 
the beginnings of an art whose 
development we can trace 
through the different later pe- 
riods. The piece is no doubt a 
fragment of a larger composi- 
tion in which there were a num- 
ber of persons. It contains a 
beardless figure which is seated 



on the left. In spite of the crude drawing of the pro- 
file, it seems to represent a female figure. The head- 
dress is of a simple form and resembles the character- 
istic two-horned Chaldean head-dress which is found 
elsewhere. The gesture seems to be addressed to a 




Fragment of Vulture Stele, Front Face. 




Smaller Tablet of Ur-Nina and Two Alabaster Vases with Inscriptions of the Same Epoch. 



smaller figure which is half broken off. Apparently, it 
represents a child which is placed upright above the 
woman's knees. The subject is probably one of the god- 
desses which the Chaldean and the later Assyrian 
myths associated with a divine infant. 

Different pieces belonging to the reign Of Ur-Nina 
(about 4000 B. C.) were also found. One of the most 
remarkable of these is an oblong slab about 20 inches 
long and 16 wide, with a hole in the center. The exact 
use of such a piece is uncertain. One of the illustra- 
tions shows the stone; it is engraved with a historic 
subject, and represents the king Ur-Nina surrounded 
by his children and principal servitors. The inscrip- 
tion in front of the king reads: "Ur-Nina, king of 
Sirpourla, son of Nini-hal-dou — the temple of the god 
Ghersou — 'has built." For this reason he is shown 
bearing the sacred basket, which is symbolic of the 
temple building, after the manner of our inaugural 
ceremonies. The inscription reads: "Ur-Nina, king of 
Sirpourla — the temple of the goddess Nina — has built." 
The union of the inscription and figures thus forms a 
historic and genealogical document of the highest 
value. Perhaps it is the oldest illustrated record of 
authentic history. Another engraving shows a smaller 
stone bearing somewhat the same subject, along with 
two alabaster vases with archaic 
inscriptions. 

After Ur-Nina comes his 
grandson Eannadou. Of his 
reign we have a most remark- 
able monument in the shape of 
a great stele, which must have 
been originally of unusual size. 
It is covered with sculptures 
representing battle scenes. Some 
of the fragments are here illus- 
trated. The stele is a great slab 
of white limestone, somewhat 
rounded at the top. We have 
only a few fragments of the 
stele, which must have been 
originally 5 feet wide and 7 or 8 
feet high. The flat ground of 
the slab contains the inscrip- 
tion, and the sculptured figures 
stand out in low relief. The 
soldiers in the front rank form 
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Two Fragments of Vulture Stele, Front Pace. 
The Oldest Battle Scene in Existence. 



Stele of Ur-Nina with Half -Finished 
Inscription. (About 4000 B. C.) 



Fragment of Vulture Stele of King Eannadou. (About 
4000 B, C.) Rear Face, 
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a rampart with their great shields. They have battle- 
axes as well as spears, and two bronze ax-heads of 
similar form were also found by M. Sarzec, together 
with the long spear-head which is shown in one of the 
engravings. This spear-head is also of bronze, and 
is over two feet long. One feature to be noticed is 
that all the warriors as well as the king maneuver 
their spears by holding them almost by the end and 
pushing them toward the front. The king, who holds 



spear strikes him in the forehead between the eyes. 
In another place a cow is shown lying on its back 
and attached to two stakes as if for sacrifice. The 
four different scenes of the Vulture stele form four 
distinct bands of figures, and there were no doubt other 
bands which are now missing. The first rank, there- 
fore, shows Bannadou with his heavily-armed infantry 
gaining the victory over the enemy. In the second 
band, the king is seen on his chariot at the head of 



The other side of the stele is of equal interest. It 
presents a different class of figures from the front. 
One of the fragments shows two curious heads of war- 
goddesses with a two-horned head-dress crowned with 
feathers. 

•*■ - i* t ■* 

THE "LEAP-FROG" RAILWAY. 
Something new has been added to the list of attrac- 
tions at Coney Island. To the regular visitor of the 




The Pilot Guiding the Superimposed Car up the Incline. 




The Over-Riding Car About to Descend to the Normal Roadway. 
THE "LEAP-FROG" RAILWAY. 



a weapon in either hand, may be ambidextrous, like 
Homer's hero. One of the fragments shows the 
king, who is brandishing his spear and directing it 
toward a group of the vanquished enemy with shaven 
heads, whose chief turns back and holds out his left 
hand as if to implore mercy. But the point of the 



the light troops and is pursuing the flying enemy. In 
the third range he celebrates his victory by a sacrifice 
which is associated with a funeral scene. Fourth, he 
immolates the prisoners and he himself immolates a 
vanquished chief. This is no doubt the oldest battle 
scene which we possess. 



city's great playground, this statement in itself is 
remarkable. Bach year, with the approach of sum- 
mer, the appearance of new and much-heralded won- 
ders leads us to think that human ingenuity in design- 
ing the startling amusement devices that stir the 
jaded emotions of the great East Side has about reach- 



30 



Scientific American 



July 8, 1595. 



ed its limit. It is with astonishment mingled with 
admiration that we see the modern showman branch 
out successfully into the various departments of sci- 
ence and engineering, seeking for novelties. The day 
of cheap, catch-penny shows is rapidly passing; and as 
the quality of the entertainments becomes better, so 
does the taste of the general public attain a higher 
plane, and consequently, we find among the amuse- 
ment devices, mechanical appliances and constructions 
that display great engineering skill and intelligence 
and thorough knowledge of physical laws. 

The latest and newest of these is the "Leap-Prog" 
Railway, illustrated in the accompanying engrav- 
ings. Its name describes exactly what this remark- 
able railway does. Two electric cars, each carrying 
32 to 40 comfortably-seated passengers, meet in a 
head-on collision while traveling along a single track. 
Instead of the smash-up, with its consequent horror of 
torn and mangled beings that would ordinarily ensue, 
one of these cars easily and gracefully glides up a 
set of curved rails with which the roof of the other 
car is provided, passes over it, and slides down to the 
track beyond. Mr. Philip K. Stern, an engineer of 
New York city, invented, designed, and personally 
superintended the construction of the "Leap-Frog" Rail- 
way. Strictly speaking, the device is not absolutely 
new, and many of our readers are familiar with the 
idea, as it was described and illustrated by photo- 
graphs from Mr. Stern's working models, in the Sci- 
entific American of a year. or two ago. This, how- 
ever, is the first time that the invention has been put 
into practical use for amusement purposes, and suc- 
cessful tests have demonstrated its feasibility with this 
object in view. 

The "Leap-Frog" Railway, which will probably be 
open to the public in July, is located in Dreamland 
Park, on a pier running out into the 
ocean for a distance of about 500 feet. 
There are two tracks, which allow the 
use of four cars. At the shore end, the 
pier is about 50 feet wide, with platforms 
and shelters for the passengers, band- 
stand, ticket-booth, etc. Beyond the 
platforms the tracks curve inward, and 
the pier narrows to a width of about 30 
feet. 

As will be easily understood, the cru- 
cial point in the design was the devising 
of the apparatus to lift the superimposed 
track of the one car, and to guide that 
car onto the superimposed track of the 
other car. It was imperative that this 
action should take place without jar or 
pounding, as the great weight of the cars 
would make the hammering very wear- 
ing, if not dangerous. Mr. Stern ingeni- 
ously obviates this difficulty by having 
two sets of wheels to each car, one set of 
narrower gage. placed between and slight- 
ly lower than the other set, and corres- 
pondingly, four rails to each track. Only 
one set of wheels of the over-riding car 
is in use while it is moving over the 
other car. The superimposed track 
or overswitch, with the surface of 
the roadway, virtually forms a large vertical switch, 
analogous to the ordinary railroad side-turnout. It is 
in three sections, which are joined by hinge connec- 
tions at each end of the upper part of the car. One 
of the outside sections is the so-called "pilot," the 
other the "skid." As the cars come together, two 
steel switch-tongues at the ends of the pilot rails 
slide underneath two small double-flanged wheels at 
the end of the skid rails of the other car, and lift the 
latter rails. The above-mentioned wheels are located 
inside of the small wheels at the ends of the incline 
sections, which keep these upon the rails and support 
the over-riding car. By using two sets of wheels and 
employing but one of these for the over-switching, the 
action becomes a smooth, rolling lift, obviating all jar 
and concussion. The superimposed track consists en- 
tirely of 82-pound rails, the heads provided with 
grooves, similar to the standard-type, curve guard rails 
in use on street railways. The wheels of the over- 
switching set are correspondingly provided with cen- 
tral, circumferential flanges, which travel in these 
grooves for the obvious reason that the over-riding 
car may descend from its elevated position in no 
manner other than that intended by the inventor. It 
was necessary that the pilots and skids should possess 
sufficient rigidity to keep the rails always in their 
proper relative positions, with their vertical planes par- 
allel, but still have enough play to allow for all pos- 
sible irregularities in the track or distortion due to 
unequal loading. The inventor, for this purpose, de- 
signed a special system of universal jointing, which 
permits of lateral movement of the pilots and skids 
in rounding curves, a vertical rotary movement allow- 
ing the upward and downward swing of the over- 
switching system when the over-riding car is travers- 
ing the subjugated car, and an independent movement 
of each of the rails comprising the over-switching sys- 



tem in approximately a vertical plane, while at the 
same time any gyration of these members is restrain- 
ed. During these movements the gage of the track 
formed by these members is maintained by a system 
of steel ties, which are secured to the rails by the uni- 
versal jointing system referred to. 

The framework of the car which bears the over- 
switch track is built according to a well-known system 
of bridge construction. The limited space at our dis- 
posal makes it impossible to describe this construction, 
but we may say here, that it is efficient, rigid, and 
comparatively light. That great strength is necessary 
can be seen from the fact that each car, without mot- 
ors, weighs 28,000 pounds. The steel framework is 
carried by lateral bridge trusses, and the whole struct- 
ure, comprising car-bodies, trucks, and over-turnout 
track, is elastically mounted on the journal boxes by 
means of differential springs. The axles are 4 inches 
in diameter, except at the journals, where this di- 
mension is increased to 5 inches. The journal boxes, 
which are of special design, are placed between each 
two wheels of the two different sets. The wheel base 
is 15 feet, the length over all, from pilot to skid, about 
49 feet. The wheel base was so designed that the 
weight, of the superimposed car is never completely on 
the skid or pilot rails. 

The motive power is furnished by two 30-horse-power 
General Electric motors to each car. Five hundred and 
fifty-volt, direct current is used, about 250 amperes be- 
ing necessary to drive the car up the incline. The cur- 
rent is led to the motors by means of a channel rail 
between the track rails and a special grooved contact 
wheel. The contact is maintained throughout the 
travel of the car, the superimposed track being also 
provided with a third rail. The position for the oper- 
ator is in the center of the framework under the over- 



track is also traveling in the direction of the rotation 
of the wheels. 




The 



Pilot Picking np the Skid Rails of the Over-Riding Car 
THE "LEAP-FROG" RAILWAY. 



switch track. Here are located, besides seats for sev- 
eral passengers, an ordinary electric controller and a 
simple but powerful, link-suspension hand-brake. By 
means of this brake, which acts upon the inner set 
of wheels (for these are in action on the grades) the 
car can easily be stopped and held at any point of the 
incline, which has a maximum slope of 16 deg. 

The passengers are carried in the car bodies, which 
are hung on each side of the framework, the seats, as 
shown by the illustration, facing outward. It was, of 
course, necessary that the cars be made as low as pos- 
sible, in order to diminish the difficulty of over-switch- 
ing. Consequently, the bodies were made just high 
enough to conveniently seat the passengers, and a sim- 
ple system of hand levers raises the roof and lowers 
the footboard for the ingress and egress of the travel- 
ers. The shape of the body is such that the base of 
the superimposed car just clears the roof of the lower 
one. The altitude of the curve, the distance from the 
roadway rails to the over-switch rails, is just 6 feet 3 
inches. 

The cars will be brought together at a speed of 
about eight miles an hour. At first glance, it would 
appear that the cars would pass each other at a rate 
of speed just double this, but a moment's thought will 
show that this is an error. The inclined rails actually 
come into contact at this double rate of speed, but the 
instant the over-riding car passes onto the inclined 
rails, this ceases, and the rate at which the cars 
move by one another is the original eight miles per 
hour. It appears strange to see the over-riding car 
actually carried back in the opposite direction for a 
brief time, but this actually happens, the fact being 
due to the decrease in the speed of the travel while 
the car is moving up the incline, notwithstanding that 
a great part of the load is taken off the motors of the 
over-riding car, as during the superimposed position the 



Prizes for Essays on Lead Poisoning. 

The Internationales Arbeitsamt, in Basel, Switzer- 
land, has offered the following prizes for essays on 
means of combating lead poisoning: 

1. A prize of 5,000 marks ($1,190) for the best essay 
upon the most practical method of eliminating the 
danger of lead poisoning during the process of handl- 
ing lead ores. 

2. A prize of 10,000 marks ($2,380) for the best essay 
upon the elimination of the danger of lead poisoning 
in lead-smelting works. 

3. Two prizes, one of 2,500 marks ($595) and a sec- 
ond of 1,500 marks ($357), for the best essays upon the 
elimination of the danger of poisoning in chemical and 
electrical works where lead is in use. 

4. Four prizes, one of 1,500 marks ($357), a second 
of 1,000 marks ($238), and two of 750 marks ($178.50) 
each, for the best essays upon the most practical 
method of avoiding lead poisoning in trades such as 
painting, enameling, etc. 

5. Four prizes, one of 1,500 marks ($357), a second 
of 1,000 marks ($238), and two of 750 marks ($178.50) 
each, for the best essays upon the elimination of the 
danger of lead poisoning in factories where large quan- 
tities of iead are used, as, for instance, in type found- 
ries, printing establishments, etc. 

The essays must contain a systematic description of 
the source of lead poisoning, in which the mode of pro- 
duction is described and the dangers existing in each 
stage of the process, in transportation, etc., are men- 
tioned. Other causes of lead poisoning are also to be 
given, as, for example, working too long at a certain 
process, uncleanliness, insufficient knowledge on the 
part of the workmen, bad or insufficient 
food, irrational mode of living, and un- 
healthy apartments. 

The proposals made must give the pos- 
sibility of elimination of the danger in 
such a manner that no objection can be 
made on technical, hygienic, or economic 
grounds. The dangers are to be given, 
so far as possible, in classes, in order to 
make it clear at what stage of the pro- 
cess or under what conditions there is 
greatest and least danger. 

In proposals for new apparatus or al- 
terations in process, the cost and saving 
involved in such proposals must be given. 
It is preferable that the essays contain 
proposals for improving the existing laws 
upon this subject in all states, and the 
alterations in legislation which would be 
necessary, to carry out the proposals. 
They could also contain copies of pro- 
posed instructions to be posted in fac- 
tories for the guidance of workmen. 
Works containing existing laws on this 
point can be found in most important 
public libraries. 

Papers may be written in English, 
French or German. Printed books will 
not be admitted. The completed manu- 
script must simply bear a title on the cover. The 
name of the author is to be inclosed in a sealed en- 
velope which bears the title of the essay. The essays 
must reach the Internationales Arbeitsamt in Basel by 
December 31, 1905. The Internationales Arbeitsamt 
will have the right to publish the prize essays, al- 
though the author retains the right of literary owner- 
ship. Articles not published will be returned to the 
authors. 

All communications must be addressed to "Das In- 
ternationales Arbeitsamt, Basel, Switzerland," and 
should be sent by registered mail. 

«nn 

A curious point in patent law was recently raised 
before Mr. Swinfen Eady in the English courts. In 
an infringement action, the defaulter was stated to 
have manufactured a patented article without the 
requisite license. The patent in question was for a 
wheel to be fitted in solid India rubber tires. In the 
invention it was possible to replace the tires when 
worn out, as they could be fitted into a groove in the 
iron or steel rim of the wheel. This the infringer had 
done, and claimed his right to do so, as he was merely 
repairing a patented article. The court held that "it 
is a question of fact in each case whether the work 
which has been done may be fairly termed a 'repair,' 
regard being had in each case to the exact nature of 
the invention. The purchaser of a patented article 
has a right to prolong its life by fair repair, but ha 
has not any right to obtain, without license from the 
patentee, a substantially new article made in accord- 
ance with the invention, retaining only some subordin- 
ate part of the old article, so that it may be said that 
the combination is not entirely new. Such a retention 
of an old part would be colorable only, and would 
prevent the article from being substantially a repair 
of the old one." 
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TWO PAIRS OF INTERLOCKED DEER HORNS. 
These remarkable pairs of interlocked antlers were 
found by Wade Snyder, who' was hunting near Lake- 
view, Oregon. He presented them to the firm of Whor- 
ton & Smith, who had them mounted on a board orna- 
mented with a decorative design, in 
which the letters W S appear. It 
seemed from the condition of the 
carcasses when found, that the deer 
had not been dead many weeks. The 
antlers are fine specimens, one set be- 
longing to a deer three years old, and 
the other to a deer a year older. They 
are so closely locked, that it is im- 
possible to force them apart without 
breaking them. The deer must have 
made frantic efforts to get free before 
they gave up the struggle and died. 



ployed therein. The canoe for two^ persons is adapted 
more particularly for fishing and duck shooting. Owing 
to its low form, its dark color, and its silent progress, 
it permits of approaching the game very closely. With 
this canoe the fisherman, after selecting a favorable 



FOLDING 



JOINTED 



CANOES AND 
OARS. 

BY EMILE GUAKINI. 

The last exposition of bicycles and 
automobiles at Brussels was character- 
ized by numerous exhibits that well 
showed how great is the progress that 
has recently been made in the domain 
of automobilism, properly so called; 
that is to say, of vehicles with me- 
chanical motors, as well as in the 
domain of other methods of trans- 
portation: In the latter domain, 
among the other things exhibited, a 
folding canoe and a jointed oar that 
permitted of a multiplication of the power and steer- 
ing of the boat attracted much attention. These were 
exhibited by the firm of Denis, Doyen & Co., of Brussels. 
The canoe is distinguished by its great simplicity. 
It comprises but two parts, a wooden frame, and sides 
and ends of impermeable canvas. The frame, which 
is very light, although very strong, is formed of a 
combination of jointed levers, that open and close 
like an accordeon. The im- 
permeable canvas is provided 
in the interior and on each 
side with four gussets of 
thick leather in which are in- 
serted the bearing points of 
the framework, the result of 
which is to increase the re- 
sistance of the canvas at these 
places, and consequently to 
prevent any tearing. The 
canvas and framework are 
fixed to each other by strong 
straps. A floor in three parts, 
resting upon the cross-pieces 
that connect the levers, forms 
the bottom of the canoe de- 
signed to support the weight 
of the occupants or baggage, 
without any direct stress up- 
on the canvas. The seats, 
which are of cane, are sus- 
pended from the levers, and 
the oars are dismountable at 
will. This canoe, which is 
perfectly tight, is, despite its 
minimum weight, perfect- 
ly stable. It can be put 
together or taken apart in 
five minutes. In order to 
take it apart, all that has 
to be done is to detach the 
straps, remove the canvas, 
floor and oars, spread out 
the canvas, open and flx 
the frame and place it in 
the canvas, pass the straps 
around the cross-pieces of 
the front and rear corre- 
sponding to the frame, put 
the front board of the bot- 
tom of the canoe, then the 
rear one, and then the cen- 
ter one upon the other 
parts, and Anally dismount 
the oars and place them 
on the top of all. 

The canoe can always be 
carried on the back of a 
man, whatever be its type. 
That for one person can be 
carried like a valise. It is 
propelled by a paddle and 
can be steered without 
any trouble owing to its 
lightness and its slight 
draft. It can be used 
in water so shoal thai no 
other canoe could be em- 




A FAIR OF INTERLOCKED DEER HORNS. 

place, can preserve his position therein as long as he 
choses. Should he have "fisherman's luck," he can 
take his canoe out of water, fold it up, and carry it to 
any other stream, deemed more favorable. By placing 
two of these canoes side by side and lashing them 
together with straps, extreme stability may be obtained. 
Another type is specially designed for pleasure ex- 
cursions, and is adapted for the use of those living 





Carrying the Boat. 



Launching the Portable, Collapsible Bout 




near a river or lake. Finally, still another type is 
designed for army use, for explorers, etc. This is 
formed of two parts, and has a prow in front, and a 
square-cut stern. These two parts are joined end to 
end by means of a cross-piece the arrangement of 
which permits of the immediate junc- 
tion or separation thereof. After the 
junction has been effected, the canoe 
forms a unit with a tight joint in the 
center. Each part is so arranged that 
it can be instantly united with sev- 
eral others so as to form a foot- 
bridge. 

The seats of each part are arranged 
for three persons each and two oars, 
or six persons and four oars for each 
canoe. 

The canoe for one person is 7% feet 
in length, 25 inches in width, and 13 
in depth. It weighs 44 pounds, draws 
8 inches of water, and is capable of 
carrying a load of 500 pounds. The 
canoe for two persons is 7% feet in 
length, 30 inches in width, 20 inches 
in depth, draws 8 inches of water, 
weighs 48 pounds, and carries a load 
of 770 pounds. The canoe with a prow, 
for two persons, is 9 feet in length, 
30 inches in width, 21 inches in depth, 
weighs 52 pounds, and carries a load 
of 835 pounds. The type for three per- 
sons is 10 feet in length, 36 inches in 
width, and 20 inches in depth, weighs 
46 pounds, and carries a load of 1,180 
pounds. Finally, the type for six per- 
sons is 11.8 feet in length, 36 inches in width, and 21 
inches in depth. 

The oar is made in two parts connected by a joint 
placed at the support of the rowlock. At each part of 
the oar there is fixed a toothed sector. These sectors 
mesh with each other and act upon two plates pro- 
vided with axes around which the sectors revolve. 
Each of the sectors is provided with a round bush, in 
one of which the handle of 
the oar is fitted and in the 
other the part that dips in 
the water. 

The plates that connect the 
two parts of the oars are fit- 
ted to the support of the row- 
locks, which are so fixed to the 
canoe that it is possible to 
row with the jointed oars in 
the same way as with ordi- 
nary oars. Through the ar- 
rangement of the sectors, it 
is possible to obtain with the 
jointed oar a greater ampli- 
tude of motions than with a 
common one of the same 
length. Since the diameter 
of the sectors can be varied, 
it is possible to obtain a 
multiplication of power, and, 
consequently, a diminution in 
the pull necessary for the pro- 
pulsion of the canoe; and this 
is a very important consider- 
ation. It is possible to make 
use of ordinary oars, all 
that is necessary in order 
to do this being to adjust 
them in the bushes of the 
sectors. The apparatus is 
provided with a support 
which is screwed to the up- 
per edge of the canoe. 

■ •-•-* 



The Portable Boat Afloat. 
FOLDING CANOES AND JOINTED OARS, 



In America the so-called 
problems of agriculture 
have been largely those of 
the mere conquest of land. 
They' are the result of mi- 
gration, and of the phe- 
nomenal development of 
sister industries. They 
have resulted from a grow- 
ing, developing country. 
They have been largely 
physical, mechanical, 
transportational, extrane- 
ous — the problems of the 
engineer and inventor 
rather than the farmer. 
The problem has not been 
to make two blades of 
grass grow where only one 
grew before, but how eco- 
nomically to harvest and 
transport the one blade 
that has grown. 



3* 



Scientific American 



July 8, 1905. 



jjywia^ife la & i^n lb* 



T i T 



i t; 



QPatent 

■** Departments 

SJI u u 11 ii H ~v 



3=D 



A SIMPLE MILKING MACHINE. 

In the accompanying engraving we illustrate a milk- 
ing machine of exceedingly simple design, which may 
be quickly assembled for use, and readily taken apart 
for renewal or repair. Pig. 1 shows a plan view of 
the machine, while in Pig. 2 a side view is presented, 
illustrating the method of operation. In this view the 




A SIMPLE MILKING MACHINE. 

udder and one of the teats are indicated by dotted lines. 
It will be observed that milking is done by a pair of 
blocks, A, which are practically Z-shaped in cross-sec- 
tion. By reference to Fig. 1, it will be seen that these 
blocks are mounted on a pair of shafts, which are 
geared together at one end and provided with a crank 
handle, by which they may be rotated. The shafts are 
mounted to swing laterally in a slot in the frame just 
back of the blocks, but are normally pressed inward or 
toward each other by a pair of leaf springs provided 
with head pieces, B, which bear against the shafts. A 
ring of spring wire, G, extends above the milking 
blocks, and below them is a wire frame, D, adapted to 
support a milk pan or pail, as shown in dotted lines. 
In use the machine is held by the handle shown at the 
bottom of Pig. 2, and the guide ring, G, is slipped over 
one of the teats. The latter will then project between 
the milking blocks, and when the crank is turned, the 
blocks will revolve, exerting the necessary downward 
squeezing pressure to draw the milk from the udder. 
The spring pieces, B, permit the milking blocks to 
spread apart to any required distance to properly re- 
ceive the teat between them, and the spring wire guide, 
G, presses upward against the udder, and thus assists 
in causing the discharge of milk therefrom. A patent 
on this milking machine has been granted to Mr. 
Young Stothard, of Indianola, Neb. 



GLASS-FEAMING ATTACHMENT FOE WINDOW SASHES. 

Windows as ordinarily constructed are difficult to 
clean without exposing the operator to danger. Fur- 
thermore, the usual sliding sash construction does not 
permit of opening more than one-half of the window 
at a time, so that it is impossible to get the complete 
ventilation afforded by the old casement windows. A 
recent invention is herewith illustrated, which in a 
very simple manner overcomes the above-mentioned 




GLASS-FEAMING ATTACHMENT FOE WINDOW SASHES. 

defects. The glass is moucted hi a frame, which is 
hinged to the window sash in such a manner that it 
can be swung into the room, while the sasn '■emains 
in position in the window frame. This enables both 
sides of the glass to be cleaned without the slightest 



danger to the operator, and when the glass is swung 
open for ventilation purposes, it will be evident that 
the entire window frame is uncovered. The glass- 
carrying frame is preferably made of light steel strips, 
as indicated in the section view. In this manner a 
very strong construction is provided, which is at the 
same time very light, and does not obstruct an ap- 
preciable amount of light. The metal frame is covered 
by a molding, which harmonizes with the window 
sash. The window sash is provided with a lining plate 
formed at the outer edge with a flange, against which 
the glass frame lies when in closed position. The 
frame is provided with a spring catch at one side, to 
keep the glass frame closed. It will be obvious that 
the sash may be mounted to slide in the window frame 
as usual. The window may thus be lowered or raised 
to any extent desired. In this way the advantages of 
the sliding sash and casement windows are combined. 
A patent on this construction has been granted to Mr. 
Charles Yager, care of Louis Baerlein & Co., 56 Lis- 
penard Street, New York city. 
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Brief Notes Concerning Patents. 

Capt. Hamilton Ezra Smith, an inventor of national 
reputation, died lately at Salina, Kan., where he had 
been residing for two years. He was once a Missouri 
River steamboatman, and while engaged in this busi- 
ness had his attention attracted to the indifferent 
means of preparing cotton for shipment, and built the 
first machine for making the round cotton bale. He is 
also said to have been the inventor of the first wash- 
ing machine, which was responsible for his giving this 
branch of the machine business considerable attention, 
and resulted in the invention by him of a number of 
•pieces of laundry machinery, which are to be found 
at the present time in all the larger laundries of this 
.country. At one time, while residing in New York, 
he figured in reform politics, and took an active part 
in the fight against the ring rule of "Boss" Tweed. 
Later in his life he resided in Philadelphia, where 
his wife died six years ago, and his body was shipped 
to that city for interment beside that of his life part- 
ner. 

A great improvement in the manufacture of pins 
has recently been made in the machine devised by C. J. 
Brosnan, of Springfield, Mass. The features of the ma- 
chine are not yet divulged by the inventor, but he says 
that by its use it will be possible to point and head 
three hundred pins a minute in a manner far supe- 
rior to any of the American machines at present. The 
best machine at present in use is said to have a capa- 
city of about sixty pins per minute. An auxiliary ma- 
chine will put these pins in papers at the rate of thirty 
at one operation, which is very much faster than the 
present process. The best pins sold in this country are 
from an English factory, which seems to control the 
manufacturing machinery, but Mr. Brosnan claims 
that with his invention, the American end of the indus- 
try will soon outstrip the English in quantity and 
quality. 

^ < > t » 

A NOVEL WAVE MOTOE. 

A wave motor of novel design has recently been in- 
vented by Mr. Juan L. Ariztia, of Iquique, Chile. This 
motor is arranged to be operated by both the vertical 
and the lateral movements of the waves, thus 
utilizing every motion of the water. It com- 
prises a rigid frame, which supports a plat- 
form overhanging the water. On this plat- 
form a number of cylinders are mounted, each 
with a piston connected to one of two rocking 
frames below. Each piston rod is formed of 
sections connected by ball-and-socket joints. 
One of the rocking frames is pivoted to the 
main or rigid frame of the wave motor, and 
the other rocking frame is pivoted within this 
first rocking frame, but with its axis at right 
angles thereto. The inner rocking frame is 
thus afforded a universal motion. To the in- 
ner frame a pendulum rod is attached, which 
carries at its lower end a large float immersed 
in the water. The waves act to sway the float, 
thus rocking the frames with which it is con- 
nected, and these in turn operate the pistons 
with which they are connected. The universal 
joints on the piston rods permit the same to 
yield to lateral motion, and to transmit only 
vertical motion to the pistons. In addition 
to the main float an auxiliary one is provided, 
which is adapted to slide freely up and down 
on the pendulum rod. Universally-jointed con- 
nections are provided between this float and 
a set of pistons on the platform. Only one 
such piston and connection are here shown, 
though it is obvious that a number might be 
used. The auxiliary float maizes use of the 
vertical motion of the waves, and will be oper- 
ated by the ground swell when the surface of 
the sea is comparatively calm. The appara- 
tus acts as a third-class lever transmitting 



power direct to the pistons or pumps. The power 
may be regulated by lengthening or shortening the 
pendulum rod. 

— ■» i t i »i 

A CONVENIENT PIPE COUPLING. 
In nine cases out of ten, when an air hose bursts, it 
will burst at the end of the nipple, on which the hose 
is secured with iron band and bolt. Now, it is impos- 
sible to remove the hose without cutting it, which 
makes it too short for further use, but even if long 




A CONVENIENT PIPE COUPLING. 

enough there is no way of reconnecting it. In the ac- 
companying illustration we show a new type of hose 
coupling, calculated to< overcome these objections. If 
the hose bursts at the nipple, it can be removed quickly, 
and after cutting off a short piece it can be reconnected. 
The two section views of our illustration show the de- 
vice as applied in one case to coupling two flexible 
hose sections, and in the other to connecting a lead- 
pipe section with an iron pipe. In each case the 
coupling members used are identical, and are varied 
only in their relative positions. These members con- 
sist of two cover sleeves, A, two wedge sleeves, B, and 
two clamping members, G. Each clamping member is 
formed with two concentric tubular extensions, be- 
tween which the hose, F, is fitted. The wedge sleeve, 
B, is then forced in between the extensions over the 
hose, and firmly wedged in place by the cover sleeve, 
A, which bears against the end of sleeve, B, and is 
threaded onto the outer extension of the clamping 
member. The face of the inner tubular extension and 
that of the wedge sleeve, B, are stepped so as to insure 
a firm grip on the hose, F. One clamping member is 
formed with a threaded tubular shank, and the other 
with a correspondingly threaded socket, so that when 
these members have been respectively attached to the 
hose sections, they can be screwed together to -couple 
the hose. In Fig. 3 the coupling members are reversed, 
and the illustration shows the tubular shank threaded 
into an iron pipe, while the socket receives another 
pipe. The coupling members are clamped to opposite 
ends of a section of lead pipe. Mr. Alfred Higginboth- 
am, of Lock No. 4, Washington County, Pennsylvania, 
is the inventor of this improved coupling. 
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RECENTLY PATENTED INVENTIONS. 

Electrical Devices. 

ELECTRIC SYSTEM.— A. L. Sjoberg, 
Union Hill, N. J. Novel means are comprised 
in this invention whereby any one of a series 
of stations may be selected from a central 
station and a local circuit closed or mechanism 
moved for the purpose of transmitting power 
or energy, or instead of closing the local cir- 
cuit the current from the main line can be 
diverted to the local circuit selected. These 
local circuits may be used for ringing bells or 
giving any kind of signal, operating motors or 
electric lights, telegraphing, telephoning, etc. 



Of Interest to Farmers. 

BEET WEIGHING AND DELIVERING AP- 
PARATUS.— J. S. Eash, Niwot, Col. The more 
especial design of this apparatus is for its use 
along railroad-tracks in the country or in 
towns and cities and arrangement to permit 
convenient driving of a loaded vehicle onto a 
weighing platform, to then dump the contents 
of the vehicle, and finally elevate the contents 
into a car on the railroad-track. 

SHOCK OR GRAIN LOADER.— W. B. Pen- 
rose, Anthony, Kan. This apparatus gathers 
shocks or sheaves of grain in the field and 
transfers them to a wagon or other vehicle 
moving alongside of the loader. The inventor's 
principal object is to provide a light and easily- 
operated loader which may be driven and con- 
trolled by one man and which will effectively 
gather sheaves or shocks of grain from the 
ground, elevate them to the necessary height, 
and deposit them in a wagon or other vehicle 
moving at one side of the loader. 

WEEDER.-N. McEachern, Walla Walla, 
Wash. This invention Is an improvement in 
weeders, and the inventor employs cutters or 
blades arranged in form of a V, and diverging 
rearwardly. The uprights or standards of the 
knives are adjusted, by special arrangement of 
bolts engaging a frame, and the said uprights 
rise at the front of the knives so as to pass 
through the bushy tops of the weeds before the 
la Iter are cut off under the surface of the 
ground by the blades, this arrangement having 
the object to prevent clogging of the weeds 
around the uprights. 

SICKLE-BAR.— W. II. BruSMAN and 0. F. 
B11USMAN, Elkhart, Ind. This invention re- 
fers to sickle or cutter bars for mowing-ma- 
chines ; and its object is to provide a bar 
which is simple and durable in construction 
and arranged to detachably hold the individual 
knives in place thereon without fastening them 
with screws, bolts, or rivets, as m ordinarily 
the case, and at the same time to allow for 
expansion and contraction. 



Of General Interest. 

COLLAR-SUPPORTER.— J. W. Troxell, 
Breckenridge, 111. The invention relates to sup- 
ports for collars, and one of the principal ob- 
jects is the provision of a convenient and 
effective device of this character. In use the 
collar being turned up, means are provided by 
which the eyes, nose, and mouth are left free, 
while the neck, ears, and the greater part of the 
face are effectively protected. The supporting 
device may be readily withdrawn and the col- 
lar turned down into its normal position. 

LUBRICATOR. — F. G. Swift, Elmira, N. Y. 
This improvement refers particularly to a novel 
means for straining oil as it enters the reser- 
voir of the lubricator, this means being readily 
removable to permit cleansing the parts. A 
closure having an exteriorly-threaded flange 
may be removed at will, carrying with it a 
ring and strainer, thus greatly simplifying the 
construction of the device and increasing the 
ease with which it may be handled. 

SIPHON. — P. McGrath, Hibbing, Minn. 
This invention is designed as an improvement 
on a former patent granted to Mr. McGrath, 
and has for its object to provide an efficient 
device for withdrawing liquids from a vessel 
having no faucet nor other outlet. All parts 
may be easily detached and cleaned, and by 
means of a grooved screw-plug in the upper 
end of the plunger-head the discharge-nozzle 
can be readily put on and taken off. 

RULE. — J. E. Wilson, Lancaster, Pa. In 
the present instance the improvement has refer- 
ence to a rule ; and the objects of the invention 
are the provision of means for calculating dis- 
tances and angles. The rule is capable of gen- 
eral use ; but it is especially applicable for 
building purposes. 

BOOK-FINISHER'S STAND.— V. Kling, 
Council Bluffs, Iowa. The inventor provides 
a stand of novel construction on which a large 
book may be placed for finishing the sides 
and turned as desired, making it unnecessary 
for the workman to handle the book excepting 
to turn it over to finish the opposite sides, 
thus relieving the finisher of considerable hard 
work and consequent loss of time. 

TOY. — F. Garrecht, Idaho City, Idaho. In 
this class of toy an object is loosely held on 
a support and receives a rocking movement on 
said support from the joint action of gravity 
and the peculiar form of the support, and the 
inventor has for his object to provide a toy 
having novel details of construction which are 
quite amusing, two grotesque figures receiving 
twirling and rocking movements as they 
descend from an elevation. 

GLOVE.— A. H. Fisher, Hardy, Neb. The 
present invention has reference to gloves and 
glove making, the object being to produce a 



glove of an improved pattern, especially adapted 
for use as a workman's glove. One of the 
objects has been to produce a glove which is 
reversible, so that it may be worn by either 
hand, and the pattern is designed with a view 
to produce a substantial fit though the glove 
be applied to either hand. 

WINDING-HANDLE FOR TAPE-MEAS- 
URES. — J. G. Eddy, New York, N. Y. In the 
present patent the invention has reference to 
tape-measures and admits of general use, but 
it is of peculiar value in connection with 
tape-measures of the kind rolled into a coil 
and adapted to be wound and unwound at 
will. 

UMBRELLA. — G. Ericson, New York, N. Y. 
The device forms a strong light umbrella which 
may be extended and used in the usual man- 
ner. When the parts are folded, they are con- 
tracted in length approximately one-fifth of 
the normal length of the umbrella, so that the 
umbrella may be conveniently packed in a 
satchel or carried or stored in any other de- 
sired manner. It is capable of being manipu- 
lated quickly and easily. 

HARNESS-SUPPORT. — R. L. Newell, 
Keithsburg, 111. The support is especially use- 
ful in its connection where the pulling force 
is exerted intermittently, such as in the raising 
of ice, stacking of hay, scraping, plowing, etc. 
The object here is to provide an arrangement 
for supporting the rear portion of the harness, 
especially the swingletree and traces, when 
the pulling force is not being exerted in order 
to prevent the swingletree and its contiguous 
parts from striking against the horses' rear 
limbs or the ground. 

INSTRUMENT FOR WATCHMAKERS' 
USE.— C. M. Thomsen, Minneapolis, Minn. In 
this case the object is to provide a novel sim- 
ple instrument in the form of specially-con- 
structed tweezers, which may be very conven- 
iently and effectively used for holding firmly 
the collet of a hair-spring, so that a reamer 
or broach may be inserted through the hole in 
the collet and rotated for an enlargement of 
the hole to a proper size for an exact engage- 
ment with the staff whereon the hair-spring is 
to be mounted. 

AMMONIA-STILL. — II. A. Abendroth, Ber- 
lin, Germany. This still comprises superim- 
posed cells having inlets and outlets for am- 
monia-water, the bottoms of the cells being 
constructed to form declining sections, and 
each section being constructed of terraces de- 
clining from the point of inflow to the point 
of outflow of the water, said terraces, with 
the exception of the highest and lowest of them, 
being provided with steam-inlet pipes having 
hoods. 

MEASURING VESSEL.— F. Albo, Pueblo, 
Col. In the present patent the improvement 
has reference to a device for measuring and : 
delivering liquids, and the principal object of 
the invention is the provision of a vessel which 
may be filled or partially filled with a liquid 
and from which a known quantity or a succes- 
sion of known quantities may be delivered. 

RAZOR.— W. R. Christie, New York, N. Y. 
The purpose of the improvement is to provide a 
razor of the ordinary type which is furnished 
with an exceedingly thin removable blade and 
to so construct the razor that the blade can be 
quickly and conveniently introduced in its 
holder and securely fastened to place, the blade 
when not needed being inclosed in the handle 
in the customary manner. 

PANORAMIC ATTACHMENT FOR PHOTO- 
GRAPHIC CAMERAS. — II. R. Kiessig, Sacra- 
mento, Cal. The object of this inventor is to 
provide a device that may be readily attached 
to the ordinary forms of detachable-back cam- 
eras and with which the scope or composition 
of the picture may be predetermined, the de- 
vice being so arranged as to permit exposures 
for ordinary pictures when desired. 

APPARATUS FOR PRODUCING PURI- 
FIED WATER.— G. Knodler, New York, N. Y. 
The object in this instance is to provide an 
apparatus for producing purified water for 
drinking and other purposes and arranged to 
sterilize, evaporate, and condense the water 
and to sterilize and wash the air used for 
aerating the sterilized condensed water to in- 
sure a product of an exceedingly wholesome 
nature. 

WATER-FORCING APPARATUS.— M. A. 
Libbey, South Berwick, Maine. The device is 
intended particularly for use as a fire-extin- 
guishing apparatus or for irrigating gardens, 
and the like. The invention involves certain 
novel features of construction and arrangement 
of parts which enable the apparatus to be oper- 
ated readily and quickly to throw a consider- 
able stream of water in any direction desired, 
and in the form of a solid jet or open spray. 

CONNECTING DEVICE.— A. B. Manches- 
ter, Findlay, Ohio. Mr. Manchester's invention 
has reference to devices for connecting various 
elements, being particularly adapted for use in 
connection with the pumping powers of oil- 
wells and the like. His principal objects are 
the provision of a simple and strong device of 
this class which may be readily disconnected. 

LADDER.— E. A. Meacham, Riverside, Cal. 
The invention relates particularly to improve- 
ments in means for securing steps to the side 
rails of ladders, cellar-stairs, or the like, an 
object being to provide a simple means for se- 
curing the steps without mortising the steps 
into the rails, so as to weaken the rails, a fur- 
ther object being to so construct the fastenings 
that they will not only add to the strength of 



the steps and rails, but will stiffen the whole 
structure. 

TIMBER PRESERVATIVE.— R. P. Rey- 
nolds, Walla Walla, Wash. The object in this 
case is to provide a coating for rendering tim- 
ber proof against decay when used above or 
under ground. The ingredients are thoroughly 
boiled in a cauldron or vat for about ten min- 
utes after boiling-point is reached, and then 
the timber is immersed for, say, about five min- 
utes in the boiling mass to form a coating. The 
coated timber is then removed and the coating 
allowed to dry and harden before using the 
timber. 

THEATER-CHAIR.— E. H. Wiersching and 
C. J. Bergstrom, Binghamton, N. Y. The pur- 
pose of the invention is to provide a special 
construction of theater and similar chairs 
wherein the seats will be normally held close 
to the backs of the chairs by means of suit- 
able tension devices, the seats being held in a 
horizontal position only when occupied, the 
controlling factors of the seats being such that 
they will automatically raise the seats when 
the latter are vacated. This application is a 
division of the application made by the in- 
ventors for an improvement in theater-chairs 
formerly filed and allowed. 

TURPENTINE-BOX.— A. C. McLeod, Quit- 
man, Ga. By this Invention a considerable 
range of adjustment is provided, so that the 
box can be applied to trees of different diame- 
ters, and when the tree has been hacked and 
the box applied and all of the sap has been 
withdrawn from the particular hacks the box 
can be moved upwardly as the hacking of the 
tree proceeds, so as to secure practically the 
entire output. The box may be used for gath- 
ering the sap of maple trees or other analo- 
gous use. 

BURIAL-VAULT.— R. F. Folk, Montpelier, 
Ohio. In form the vault partakes generally 
of the shape of a burial-casket, being designed 
in practice to receive a casket. The main sec- 
tion and cover of the vault in this improve- 
ment may be of sheet-steel or other suitable 
material, and in forming the same the parts 
may be riveted, welded or otherwise secured to- 
gether, and the inventor may in practice finish 
the sections by enameling or coating with 
aluminium or other metals or otherwise. The 
cover has no lateral projections at its sides to 
serve as handles, so that it is practically im- 
possible to remove the cover when once applied 
without great trouble, so that the vault is in 
a large measure burglar-proof. Other means 
are provided to prevent the removal of the 
cover. 

ROPE-SOCKET.— T. Canpield, Pottsville, 
Pa. The invention is an improvement in that 
class of rope-sockets which are provided with 
jaws adapted to embrace and hold the end of 
a rope. The object is to provide a socket which 
shall be distinguished by lightness, strength, 
and security of hold upon a rope, and which 
may be easily applied to and detached from a 
rope end and any suspending device. 

PIANO. —II. J. Wetler, Indianapolis, Ind. 
This piano is of that class in which the frame 
is composed of an iron back and an iron front 
plate, between which the sounding-board is se- 
cured. The maintaining of the proper tension 
and pitch of the strings after the piano has 
once been tuned depends largely on the stability 
of the pin-block, and in the present case the 
pin-block is supported on a horizontal flange on 
the front plate which prevents it from having 
the slightest movement under the tensile strain. 
While this result is attained, a full, rich and 
prolonged tone is secured. 

AERONAUTIC APPARATUS.— G. McMul- 
len, 77 Barrack street, Perth, Western Aus- 
tralia, Australia. This invention essentially 
consists in the peculiar mechanical movement 
employed for the operation of the wings and 
which movement is of a combined oscillatory 
and rotary nature. This movement consists in 
the wing being fulcrumed upon a fixed pivot, 
while by means of a slot formed in the side 
frame of the wing the latter is allowed to move 
or slide on and along such pivot. The wing 
also rotates on such fixed pivot, with the result 
that the wing during rotation is in everchang- 
ing position to and in respect of such pivot, 
and consequently the wing performs a variable 
stroke and moves at altered velocities of beat 
during its rotation. 

BE VE L-RULE.— II. W. Young, Columbia, 
Canada. Mr. Young's invention relates to 
bevel-rules, and can be applied to various uses 
besides measurements and determinations 
necessary for mechanics to make which may 
be readily and conveniently secured without 
special computation. One form of the im- 
provement is more particularly adapted for the 
use of draftsmen and engineers. If the rule 
is to he used for tha metric system throughout 
or for any other standard of measure, it is 
only necessary to provide the proper scales 
upon the stock and blade and divide the in- 
dicating member in accordance with these. 

ICE-CREEPER.— P. Wenz, New York, N. Y. 
The creeper may be quickly and conveniently 
applied to a shoe at the welt. The construc- 
tion Is such + hat various spurs extend down- 
ward and outward from the outer lower por- 
tion of the body of the creeper, enabling the 
wearer to walk over a carpeted or polished 
surface without interfering with such surface, 
and when traveling over an Icy surface by 
simply canting the foot outward the spurs will 
penetrate sufficiently to prevent the wearer 
from slipping. 

MUSIC-LEAF TURNER. — F. J. Ward, 



Fitchburg, Mass. By this device leaves of 
sheet music may be successively turned, and it 
comprises peculiar levers having fingers 
adapted to engage the music-leaves and coact- 
ing with dogs of a special construction, these 
dogs restraining the levers when the device is 
set, and by operating the dogs the levers may 
be released and under the action of springs 
provided for this purpose caused to move in 
such a manner as to turn the leaves. 

DISPLAY-TRAY.— J. II. Smith, New York, 
N. Y. The object of the inventor is to provide 
a tray for containing and neatly displaying 
underwear, hosiery, and like articles, and also 
supporting tickets indicating the names, prices 
and other legends pertaining to the goods, the 
tickets being removably held on the tray to 
allow of replacing the tickets by others when 
changing the articles to be displayed. 

ALBUM.— J. B. King, Salt Lake City, Utah. 
One of the several purposes of the invention 
is to provide a novel construction of album 
for use as a stamp, photographic, or scenic 
album — a calendar or an album wherein any- 
thing in the nature of a picture, character, or 
figure may be placed by printing or mounting 
upon a tape material to be displayed. 



Heating and Lighting. 

WATER-HEATER.— G. R. Burt, Perry, 
N. Y. The present invention has for its object 
the provision of a new and improved heater 
for heating water on a gas, gasolene, or oil 
stove which is simple and durable in construc- 
tion, easily attached to the stove, and arranged 
to insure a quick and safe heating of the wa- 
ter. It can be cheaply manufactured and read- 
ily applied to stoves now in use. 



Household Utilities. 

SHADE AND CURTAIN FIXTURE.— J. M. 
Oliver, Frankfort, Ind. Mr. Oliver's invention 
pertains to an improvement in that class of 
shade and curtain fixtures in which a hanger 
is used to readily place the ordinary window- 
shades and lace curtains or drapery to a win- 
dow-casing of any width and one whereby the 
same articles may be readily removed and re- 
placed without recourse to the ordinary brack- 
ets permanently secured to window-frames. 

DOMESTIC UTENSIL FOR COOLING LI- 
QUIDS. — J. II. Doyle, New Orleans, La. In 
the present patent the improvement has refer- 
ence to domestic utensils for cooling liquids. 
It has for its object to provide a cover for 
domestic utensils having a hollow cooling at- 
tachment projecting therefrom into the uten- 
sil and adapted to have water forced there- 
through for the purpose of cooling the con- 
tents of the utensil. 



machines and mechanical Devices. 

COMPUTING-MACHINE.— G. 0. Gilbert, 
Montrose, Col. In this case the invention has 
reference to computing-machines, an object be- 
ing to provide a machine of this character that 
will be simple in construction and inexpensive 
and by means of which long columns of figures 
may be quickly and accurately added, the ma- 
chine being also adapted for subtracting. 

TRANSMISSION-GEAR.— E. J. Swedlund, 
Atwater, Minn. The invention relates to trans- 
mission-gears suitable for general use and par- 
ticularly in connection with automobiles and 
other vehicles and. with machinery in which 
power is to be transmitted from one shaft to 
another. All the movements are relative and 
the invention may be employed in a diversity 
of relations wherein motions are to be trans- 
lated from one point to another. 

GIN-F'EEDER.— E. R. Barber, Valdosta, Ga. 
The apparatus involves a hopper the bottom of 
which is formed of a traveling carrier which 
moves the cotton continuously at one end. At 
said end is a peculiarly-constructed gripping 
and conveying device which takes the cotton 
from the hopper and carries it to the gin, the 
superfluous cotton being removed from the 
gripping and conveying device by a rocker 
which works above the same. It is adapted for 
use in connection with any gin — for example, 
those shown in three former patents granted 
to Mr. Barber. 

GRINDING AND SCOURING MACHINE.— 
L. Schulte, New York, N. Y. In this In- 
stance the object is to provide a new and im- 
proved machine for grinding, scouring, scratch- 
brushing, buffing, and sand-buffing sheet metal, 
band-iron, wire, and like metal articles and 
arranged to simultaneously treat both faces of 
the article in a comparatively short time with- 
out requiring skilled labor. 

TABLET OR PILL COUNTING MA- 
CHINE. — C. A. Ohlendork" and W. Brougii, 
Baltimore, Md. The leading feature of the 
machine is a hollow rotatable cylinder having 
one or more peripheral openings from which 
the pills or tablets are discharged as the 
cylinder rotates and provided with a corre- 
sponding number of interior grooves forming 
guide ways by which the pills or tablets are 
assembled in rows and directed to the dis- 
charge openings with due regularity. 

CUTTING APPARATUS.— A. J. Connell, 
New York, N. Y. In this patent the inven- 
tion has reference to cutting apparatus and 
more especially to that adapted for wood- 
working. Its principal objects are to furnish 
convenient power-driven mechanism of a port- 
able character in which the relation of the 
cutters to the work may be readily adjusted. 
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The apparatus will be useful in many connec- 
tions where work has been erected and it is 
desired to further operate upon, it 



Uledical Appliances. 

STERILIZER.— II. W. C. Thomas, Valatie, 
N. Y. This inventor's improvement relates to 
apparatus for sterilizing various articles, and 
more particularly such instruments or tools 
as are used by surgeons, dentists, and barbers. 
The principal objects are to provide a con- 
venient apparatus in which a circulation of 
the sterilizing fluid may be secured by the 
introduction and the withdrawal of the instru- 
ments. 

HYPODERMIC SYRINGE.— J. De Lisle, 
New York, N. Y. This syringe is more espe- 
cially designed for making hypodermic injec- 
tions of antitoxic serum and arranged to 
maintain its parts during the time the imple- 
ment is stored or in transit in an absolutely 
aseptic condition, to prevent contamination 
of the serum, and to insure free unobstructed 
flow of the serum through the needle when 
the syringe is used. 

DENTAL SEPARATOR AND TOOTH 
HOLDER.— E. D. Barnes, Enfield, N. C. This 
instrument invented by Dr. Barnes is to be 
used by dentists for getting space between the 
natural teeth for facilitating access to cavities 
between the teeth when filling the same and 
to give access for polishing or making exam- 
inations and which device is also designed to 
be so held upon the teeth as to prevent the 
separator-claws from pressing on the gums 
and which device also serves as a prop be- 
tween the upper and lower teeth to hold the 
mouth open. 

TRUSS.— F. King, New York, N. Y. One 
purpose of this invention is to provide a de- 
vice that effectually prevents the scrotum 
escaping backward when the attitude of the 
wearer is changed, as in athletic exercises, the 
mounting of a horse, etc. Another is to pro- 
vide a waist-belt and straps to prevent the 
apron from slipping upward or downward, and 
the waistband is provided with an attached 
broad stiffened pad at the rear, which engages 
with the small of the back, renders the waist- 
band comfortable in use, and sustains the mus- 
cles at such point. 



Prime movers and Their Accessories. 

ROTARY VALVE.— T. G. Van Sant, Para- 
gould, Ark. This invention relates to a 
valve mechanism for steam and other elastic- 
fluid engines ; and resides particularly in an 
improved rotary valve, by means of which 
steam may be admitted to and exhausted from 
the engine-cylinder. It is especially intended 
for use with the rotary cut-off forming, the 
subject of Mr. Van Sant's former patent, of 
the application on which said patent issued 
his present application is a division. 

CARBURETER F*OR HYDROCARBON-EN- 
GINES. — N. Leinau, Ashbourne, Pa. The most 
prominent feature in this case resides in a 
peculiarly-arranged mobile member driven by 
the air-current through the carbureter and con- 
nected with a means for forcing the liquid 
fuel into the air-passage of the carbureter, 
where by aid of the mobile member it is thor- 
oughly commingled with the air on its way to 
the engine or other apparatus in connection 
with which the carbureter may be used. This 
member is in form of a fan rotated by the 
air currents and having connection with a pump 
placed in the fuel passage and acting to force 
the liquid fuel through the discharge-nozzle 
into the air-passage in close association with 
the fan. 

VALVE-GEAR FOR ENGINES.— J. L. 
Wheeler, San Francisco, Cal. Mr. Wheeler's 
invention relates to improvements in devices 
for automatically cutting off the steam sup- 
plied to engines, particularly engines employed 
for heavy work, such as in sawmills. In saw- 
mill work fuel is not -a consideration, and in 
such cases the slide valve of the engine should 
be set to cut off at the lowest part of the 
stroke, which will enable it to run all machin- 
ery except "circulars" and "band saws," and 
the cut-off attachment may be adjusted so as 
to give the valve full travel when the log comes 
to the saw. 



to form an explosive mixture with the gas, the 
arrangement being such that the necessary 
changes can be made while the engine is run- 
ning. 

Note. — Copies of any of these patents will 
be furnished by Munn St Co, for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of the paper. 



Business and Personal Wants. 



HEAD THIS COLUMN CAREFULLY— You 
will tlnd inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information, lu every case it is neces- 
sary to give the number of the inquiry. 

MUNN & CO. 
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Pertaining; to Vehicles, 

UNICYCLE.— C. G. Ckommk, Sun Prairie, 
Wis. In this device the pedal is pressed by the 
foot, which depresses one side of a bar and 
pulls down the cranks. This gives correspond- 
ing oscillatory motion to two rods which in 
turn operate two others, one of the latter oper- 
ating a member which represents the human 
foot. This simulates the motion of the human 
leg and foot and exerts a pushing force in a 
forward direction, thus urging the wheel for- 
ward. When one pedal is depressed the other 
is elevated, thus giving the reverse movements 
to the parts, and by operating the opposite 
pedal the same action takes place with respect 
to the leg on the opposite side. 

OIL OR GASOLENE ATTACHMENT FOR 
GAS-ENGINES.— J. E. Gkeen, Belmont, W. Va. 
One aim of the inventor is to provide an at- 
tachment for a gas-engine to allow of run- 
ning the engine with gas from an dil-well or 
with gasolene in case the gas-supply gives out, 
or in case the supply is low and not sufficient 
to run the engine then oil or gasolene-vapor is 
supplied through the attachment In any degree 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 7003.— For manufacturers of fur- 
nishing fixtures for a toy shop. 

For logging engines. J. S. Mundy, Newark, N. J. 

Inquiry No. 7004.— For manufacturers of per- 
oxide of iron. Venetian red, corcus mortis, powderecr- 
pipe clay, chalk, oxalic acid. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 7005.— Wanted, address of Arms who 
underwrite stocks and bonds. 

2d-hand machinery. Walsh's Sons & Co., Newark, N.J. 

Inquiry No, 7006.— For the names of firms that 
make perfectly puncture-proof bicycle tires. 

Perforated Metals, Harrington & King Perforating 
Co., Chicago. 

Inquiry No. 7007.— For manufacturers of machin- 
ery used in malting bricks. 

Adding, multiplying and dividing machine, all in one. 
Felt & Tarrant Mfg. Co,, Chicago. 

Inquiry No. 70OS. - For manufacturers of plants 
for distilling turpentine, wood alcohol, creosote, etc., 
from rich pine stumps. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier. Vt. 

t Inquiry No. 700!>.— For manufacturers of the 
I eeiiess Combination Sharpener." 

I sell patents. To buy them on anything, or having 
one to sell, write Chas. A. Scott, 719 Mutual Life Build- 
ing, Buffalo, N. Y. 

Inquiry No. 7010. -For manufacturerof an article 
called " Flat Lap. ' 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 
Foot of East 138th Street, New York. 

Inquiry No. 7011. -For machinery for makin* 
drop chalk and precipitated chalk. 

Gut strings for Lawn Tennis, Musical Instruments, 
and other purposes made by P. F. Turner, 46th Street 
and Packers Avenue, Chicago, 111. 

Inquiry No. 701'2.— For manufacturers of perfor- 
ated patterns for stamping linen, leather, wood and 
plush. 

For sale or exchange for well-boring outfits patent 
No. 583,7(30. Riveting mandrel for riveting well casing 
and other work. For more information or particulars 
address J. F. Mantey, Pafterson, Texas. 

Inquiry No. 7013,-For manufacturers of china 
and glassware. 

Manufacturers of patent articles, dies, metal stamp- 
ing,_ screw machine work, hardware specialties, wood 
fiber machinery and tools. Quadriga Manufacturing 
Company, 18 South Canal Street. Chicago. 

Inquiry No. 701 4.— For manufacturers machin- 
ery for making soft drinks. 

Space with power, heat, Jigbt and machinery, if de- 
sired, in a large New England manufacturing concern, 
having more room than is necessary for their business 
Address Box No. 407, Providence, R. I. 

Inquiry No. 7015.— Wanted, party to make woven 
wire rat traps. 

Absolute privacy for inventors and experimenting^ 
A well-equipped private laboratory can be rented on 
moderate terms from the Electrical Testing Labor- 
atories, 548 East 80th St., New York. Write to-day. 

Inquiry No. 7016.— For inventors and manufac- 
turers of safety explosives. 

Advertiser, having ample facilities for manufactur- 
ing, desires to meet party who thoroughly understands 
the manufacture of small dynamos, motors and electric 
fans, who is already engaged in or desires to enter into 
manufacturing. Address Dynamos, 794 Broad Street, 
Newark, N. J. 

Inquiry No. 7017.— For manufacturers of cement 
poles. 

Wanted.— Formula of a composition with which to 
cover the caulked decks of pontoons. It must set hard 
and tough, so that handling a cargo will not broak, 
crack or indent it, adhesive and elastic so as to stick to 
wood and yet give to heat and cold, and homogeneous 
and waterproof so as to keep all liquids out all over. 
Shanghai & Hongkew Wharf Company, Limited, 

Shanghai, 
China. 

Inquiry No. 7018.— For manufacturers of the lat- 
est, up-to-date smoking tobacco machinery. 

A GOOD LOVE STORY. 

" A Paper Proposal " is the iitle of a clever piece of 
fiction contained in " Mountain and Lake Resorts." a 
hook just issued by the LACKAWANNA RAILROAD, 
in which some of the most delightful summer resorts 
in the east are illustrated and described. The story is 
well worth reading, and the other information may 
help you in selecting your vacation place. 

The .book will be mailed on receipt of ten cents in 
stamps addressed to T. W. LEE, General Passenger 
Agent. New York City. 

Inquiry No. 7019.— For manufacturers of Spark- 
let bottles and capsules for making soda water. 

Sheet metal, any kind, cut, formed any shape. Die- 
making, wire forming, embossing, lettering, stamping, 
punching. Metal Stamping Co., Niagara Falls, N. Y. 

Inquiry No. 7020.— For manufacturers of machin- 
ery for making kerosene lamp burners. 

Inquiry No. 7021.— For manufacturers of milling 
machines. 

Inquiry No. 7022.— For manufacturers of lumin- 
ous paint. 

Inquiry No. 7023.— For manufacturers of refrig- 
erating machinery. 

Inquiry No. 7024.— For manufacturers of machin- 
ery to bend steel plates of % inch thickness, and also to 
cut such plates. 

Inquiry No. 7025.— For manufacturers Of appa- 
ratus for drying blood and egg albumen. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(9871) B. L, M. asks: 1. Does ham- 
mering of iron increase or decrease its 
strength ? For example : Suppose a rod of 
round iron % inch in diameter were swelled 
by hammering to % inch in diameter ; would 
it be as strong as originally ? Suppose this 
rod is then turned on a lathe back to the origi- 
nal % inch in diameter ; would it be as strong 
as the original rod? A. As a general rule, 
hammering iron in the right way and at the 
right temperature, improves its quality and in- 
creases its strength. But upsetting a %-inch 
rod until it was % of an inch in diameter in 
the way an ordinary blacksmith would be likely 
to do it would probably injure the material, 
and it would be weaker after than it was be- 
fore the operation was performed. It, however, 
would be perfectly possible to conduct this 
operation in such a way that it would be 
stronger, but it would have to be very carefully 
and skillfully done. Metal cannot be abused 
without injury to it. 2. lias there been In- 
vented a process for treating tool steel so that 
if worked at the right temperature it will tem- 
per itself on cooling? A. Some of the so- 
called hardening steels will do what you sug- 
gest. Mild steel may be case-hardened in the 
same way that you would case-harden wrought 
iron. You may also weld a thin piece of high- 
carbon steel to the end of your rods. 

(9672) E. Z. says: Kindly let me 
know what the water pressure in an ordinary 
household faucet is, if you possibly can tell. 
A. The water pressure at the faucet in an 
ordinary house varies with the location of the 
house. A house on a hill or at a distance from 
the standpipe or pumping station will have 
less water pressure than one situated lower 
down or near the standpipe or pumping sta- 
tion. A general average might be taken as 
somewhere between 25 and 70 pounds per 
square inch, depending on the city and the lo- 
cation as above noted ; but in some instances 
it will be outside of the limits above mentioned. 

(9673) P. H. writes: For a red var- 
nish to be used on electrical articles, allow me 
to submit the following recipe : Melt together 
2 parts of Venetian turpentine (Terebinth 
Venet.) and 1 part pale shellac (orange shellac 
will do as well) ; when temperature reaches 
60 deg. C. add 10 parts alcohol. Rub up 3 
parts pulverized cinnabar (vermilion) with suf- 
ficient alcohol to form a paste, and add to the 
melted mixture. The operations should be car- 
ried on in a water bath, to avoid undue heat- 
ing. Stir until a smooth liquid is obtained. 
This should be allowed to cool, continually 
stirring, and when required should be heated 
over water bath until it can be applied with a 
brush. Articles to be coated should be warmed. 
This paint dries somewhat slowly, but gives 
beautiful rich permanent color. Needless to 
say, the necessary precautions as regards fire 
have to be taken when preparing the paint, as 
same is inflammable. 

(9674) E. R. says: In that sort of 
mirage termed looming, does not one see the 
object by direct ray, and not by reflection ? Do 
you not really see an object (ordinarily ob- 
structed from view) just as much as though 
there was no obstruction intervening? A. The 
looming of an object is supposed to be produced 
when the upper air is warmer than the lower 
air, so that the rays are totally reflected above 
the eye and come down to the eye. Thus the 
object is seen above its own real position. 
Since the light has been reflected, the thing 
seen is an image as really as in any other 
case of reflection by a mirror. 

(9675) P. M. asks: Please explain 
to me the method of lining up a simple en- 
gine and oblige a reader of your paper. A. The 
best way to line up a simple engine is to 
stretch very tight a fine piano wire through 
the exact center of the cylinder of the engine, 
and make all measurements from this. An- 
other wire may be stretched at right angles to 
it, parallel with the shaft. This right angle 
can be determined by a large machinist's 
square or by an engineer's transit. The cylin- 
der and guides can be lined up directly from 
the first wire, and the bearings for the main 
shaft can be adjusted until they are parallel 
with the second wire. 

(9676) W, K. asks: 1. What action 
(chemical) does zinc chloride furnish in a dry 



cell? Sal-ammoniac? Does manganese furnish 
any action besides its depolarizing effect? A. 
The zinc chloride does not exert any chemical 
action in a dry cell directly ; that is, the ac- 
tion of the zinc and ammoniac chloride (sal- 
ammoniac) is to form zinc chloride. The zinc 
salts put into a dry cell serve principally to 
keep the paste porous and moist, since these 
have a strong affinity for water. Manganese 
dioxide serves simply as a depolarizer in a dry 
cell, as it does in a wet cell. 2. Does high 
initial amperage increase life of a battery, or 
does it mean that it will be short-lived? A. 
The amperes of a cell depend upon the exter- 
nal resistance, and there Is no propriety in giv- 
ing amperes, unless it is stated also against 
what resistance the amperes are flowing. If a 
"large number of amperes are drawn from a cell 
at first, the cell will be shorter lived than if 
a low amperage is drawn. A cell will have a 
certain number of ampere-hours of life. If 
100 ampere-hours, the cell will last approxi- 
mately 100 hours if 1 ampere is the rate of 
current, but only 10 hours if 10 amperes be 
drawn. This law is as true of dry as of wet 
cells. 3. What do you consider best type of 
wet and dry cells on market to-day for tele- 
phone service? A. We have no judgment to 
give as to the best dry or wet cell. We pre- 
sume there is no cell which deserves such a dis- 
tinction. There are many reliable houses offer- 
ing cells. We presume your local dealers are 
reliable, and that you are safe in taking their 
advice. We do not advertise in Notes and 
Queries. Our advertising columns may be con- 
sulted, and we think our advertisers are 
unusually reliable. We doubt if there is any 
such thing as a superlatively best thing of any 
kind. We are not willing to say that there is. 
4 In gas and gasoline engines, what affects 
the life or service of the batteries? A. There 
is nothing very peculiar in the service a bat- 
tery performs on a gas engine, except the regu- 
larity of its action. It wears out as any other 
battery does by the work it does, and rather 
sooner because of the constancy with which 
it is called upon for current. It is a popular 
impression that a battery should last indefi- 
nitely, but really it is like any other source of 
power. It can only give back the power which 
is given to it, and when that is done the bat- 
tery stops work. No one is ever ready to have 
the battery stop. Few understand that a bat- 
tery uses up materials as an engine uses up 
coal. So much zinc and chemicals, so much 
electricity. It is a simple matter. 

(9677) G. P. says: 1. Is there any 
sound when there is no ear to hear it? For 
instance, if a tree were to fall and there 
were no living thing within hearing, would 
there be any sound'.'' Please explain fully. 
A. There may be sound when there is no ear 
to hear it, and the fall of a tree would pro- 
duce exactly the same noise, whether or not 
there be any one near at hand. What we call 
"sound" consists in reality of pulsations or 
wave vibrations in the air or whatever medium 
the sound traverses. If a stone fell into a 
smooth body of water, it would produce waves 
on the surface of the water, whether or not 
there be any person present to see them. In 
the same way, it would produce waves or 
pulsations of sound in the air. 2. Give a rule 
for figuring the drawbar pull of a traction 
engine. As an example, figure the pull of the 
following engine : Cylinder, 10 x 10^ ; 225 
revolutions, cutting off at two-thirds stroke ; 
pressure, 120 pounds ; traction wheels, 64 
inches diameter, geared 1 to 17. A. The en- 
gine which you describe ought to be able to 
produce a drawbar pull of from ten to fifteen 
thousand pounds for each cylinder, provided 
the driving wheels do not slip. If this force 
is more than eight or ten per cent of the 
weight on the driving wheels, they are likely 
to slip. 

(9678) G. L. P. writes: In the June 
10 issue of the Scientific American, in Notes 
and Queries, No. 9656, 11. J. F. asks if a 
piece of paper 8 by 8 inches square can be cut 
so as to make 65 square inches. You say : 
"No, by no conceivable means." Now you will 
find inclosed a piece of paper 8 by 8 inches, 
which you are to cut on the lines and put 
together as lines shown on the smaller piece, 
and then measure. I think you will find it to 
be 5 by 13 inches, which equals 65 square 
inches. I am unable to explain where the 
square inch comes from, but it is there. A. 
No. friend, it is not there. We exceedingly 
regret that any of our correspondents should 
think us capable of believing that a square of 
eight inches on a side can be cut into pieces 
and put together in another way so that its 
area shall be increased 1 square inch. We are 
having a deluge of letters on this point, of 
which we print one, many criticising us more 
or less severely for saying that this cannot be 
done. But of course it cannot be done. We 
repeat it — No, by no conceivable means. It 
transcends common sense to ask it. Try it 
with pennies, or kernels of corn, or any con- 
venient similar pieces. Lay out 64 in a square 
of eight on a side. Then change them to a 
figure of 5 rows of 13 on a side. There will 
be a missing kernel or coin. You cannot com- 
plete the second figure. It is the same if you 
cut a piece of paper of the same dimensions ; 
8x8 cannot be anything but 64, and can never 
be 65. Why not settle one's self first upon sim- 
ple foundations? Then one will not say, as our 
confident correspondent does, "But it is there." 
That begs the question. It is not there, and 
cannot be there. There is evidently a fallacy 
here somewhere. Now, this is no new trick. 
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It has been traveling around for an unknown 
period of time, and has been shown up as 
often as it appears. The Scientific American 
had it a generation ago. Still, apparently, 
there are a host of intelligent people who 
have never seen the exposure. Hence we will 
give it, not following the usual mode of treat- 
ment, but giving our own explanation of the 
falsity of the proposition. This is not a 
puzzle, for a puzzle should have a rational solu- 
tion, and this thing has no such solution. It 
is a trick, to make the false seem true. The 
proper attitude of mind toward it is to seek 
for the reason of its falsity, since it cannot be 
true. Only one of our correspondents even 
suggests that it cannot be true. When you 
see a juggler perform an impossible thing, 
such as cutting a man's head off, pulling a 
great 'quantity of dry goods out of a hat, or 
doing the curious box trick, you do not im- 
mediately demand that all these shall be ac- 
cepted as realities ; on the contrary you seek 
the method of the deception. That is the 
right attitude of mind toward a physical 
impossibility, and is applicable here. Per- 
haps the easiest way to show the falsity of 
the question under discussion, is to draw a 
figure 5x13, divide it into squares and draw 
a diagonal line across the figure as in Fig. 2. 



/ 



5 



Our Fig. 1 shows the square of 8 inches 
divided for the purpose of the puzzle. Draw 
the perpendiculars as shown and the points 
HE and BG do not fall at the corners of 
squares. They cannot. Yet the so-called solu- 
tion which all our correspondents send us, 
shows the same thing — that the lines EG, BF, 
AE, BF, which should be 3 inches long, are 
more than 3 inches long. In every figure 






this is so. You should he sharper than to 
draw a figure like that and send it to us if 
you are to convict us of error. There is an 
error, but yu are in error. The diagonal of 
your long figure, 5 x 13, must be a straight line, 
if you are correct, but the four pieces of 
paper when put together do not give a long 
straight diagonal, as any one can see who 
will put the pieces together, then use his eyes 
and look for himself. If your eyes will not 
show it to you, fake a straight ruler and it 
will disclose the truth for you. The long, 
sloping line of the pieces of paper is not 
straight. The four pieces of paper do not 
cover the area which they seem to cover. 
There is a long, narrow strip in the center 
which is not covered. The area of this strip 
is just one square inch, the square inch which 
you careless ones think you gain. If you do 
not make money with any more reality than 
you gain area of paper in this trick you will 
never be rich. You put your rulers on and 
draw a long straight line sweeping from one 
corner of the 5 x 13 figure quite across to the 
other corner, and say "There it is, I have 
made 64 square inches into 65 square inches." 
Great act ! But you have not. Now turn to 
the square of 8 inches on a side, our Fig. 1. 
The line BE slopes 3 inches in 8, or % of an 
inch in 1 inch. The line GH slopes 2 inches In 
5 inches, or 2-5 of an inch in 1 inch. And 
you ask us to believe that a line whose slope 
is % should form a straight line with one 
whose slope is 2-5. We cannot do it. The 
reason anyone is deceived is that the pieces 
are rarely cut with a high degree of accuracy. 
They are often cut out of thin paper, and will 
not lie flat. When they are put together they 
seem to cover the space as well as could he 
expected and so the deception takes effect. If 
the trick were approached from the other side, 
that is, cut the pieces from the piece which, 
is 5 x 13, and put upon a square carefully 
drawn to be 8 x 8, the pieces would then more 
than cover the square figure and deception 
would not be so easy. 

(9679) B. B. asks: Which part of a 
wagon wheel, when traveling on the road, goes 
the fastest, the top or the bottom? A. All 
parts of a wagon wheel go along the road with 
the same speed, the same as the horse moves. 
So too all parts of the wheel turn around the 
axle with the same angular speed, that is, 
every point which is at the same distance from 
the center moves with the same speed, but 
each point moves with a speed which is pro- 
portional to its distance from the center of 
the axle. The center line of the wheel does 
riot rotate at all. There are other motions of 
the parts of a wheel which are discussed in 
Queries 9622 and 9635 ; also in the correspond- 
ence column of Vol. 92, No. 25, to which we 
would refer you. We can send you these num- 
bers for thirty cents. 



NEW BOOKS, ETC. 

Spanish-English Dictionary of M'ining 
Terms. By Frederick Lucas. Lon- 
don: The Technological Institute, 
1904. 12mo.; pp. 78. Price, $2. 
This little dictionary will be found a handy 
companion by all mining men operating in 
South America. It has been compiled by a 
well-known technical translator of London — 
a man who has had a great deal of experience 
in translating mining literature — and it will 
be found very complete and serviceable as a 
handy pocket dictionary of mining terms. 

Nature Study With Common Things. 
By M. H. Carter. New York: Ameri- 
can Book Company, 1904. 12mo.; 
pp. 150. Price, 60 cents. 
This book, by an instructor in the Depart- 
ment of Elementary Science of the New York 
Training School for Teachers, is intended to 
serve as an elementary laboratory manual and 
guide for young pupils, the object being to in- 
troduce them to, and give them practice in, 
the method of procedure in laboratory investi- 
gations. All the principal fruits and vege- 
tables are illustrated as a whole and in sec- 
tion, and a lesson is devoted to each. These 
lessons are suitable for children of from four 
to six years of age. It is believed that they 
will successfully solve the problem of an ade- 
quate training in»elementary laboratory meth- 
ods. Only the simplest apparatus is necessary 
in pursuing this laboratory course. 

The Eye, Mind, Energy, and Matter. By 
Chalmers Prentice, M.D. Chicago : 
Published by the Author. 1905. 
12mo.; pp. 131. Price, $1.50. 
Our author regards the human body as a 
power-house, and disease as perverted function 
due to too much or too little energy. He gives 
five good reasons why the eyes are, of all or- 
gans of the body, most capable of making an 
excessive draft on the general fund of nerve- 
energy. Hence, in scientifically resting the 
eyes, using "repression." or strain-reserving 
glasses, we may often conserve energy and re- 
establish natural functioning. Other interest- 
ing theories are advanced, and strong evidence 
adduced in their support. 

American Telephone Practice. By Kemp- 
ster B. Miller. New York: McGraw 
Publishing Company, 1905. 4vo.; pp. 
888. Price, $4. 
The fourth edition of this standard work has 
been greatly enlarged and brought up to date, 
so that it now covers the telephone practice of 
to-day completely and accurately. Obsolete 
methods and equipment are not described, ex- 
cept where they are of exceptional educational 
or historic value. Complete information is 
now given regarding the common battery or 
central energy system, and such objects as 
trunking between common battery offices, pri- 
vate branch exchange service, measured service, 
toll switchboard systems, and power plants are 
here described in detail. Besides numerous cuts 
of telephone apparatus, the book contains a 
considerable number of diagrams of complicated 
circuits, which are more complete than those 
usually found in such*books. As a guide to 
the student of practical telephony whose experi- 
ence has been insufficient to make him convers- 
ant with all branches of the subject, and also 
as a reference book for the experienced tele- 
phone engineer and operator, this volume will 
be found .invaluable. 

Elements of Mechanics. Forty Lessons 
for Beginners in Engineering. By 
Mansfield Merriman. New York: John 
Wiley & Sons, 1905. 12mo.; pp. 172. 
Price, $1. 
Though great advances have been made in 
the methods of instruction in all branches of 
applied mechanics during the past forty years, 
little change has taken place in the manner of 
presenting the subject of rational mechanics. 
The field is so great that but a part of it can 
be introduced in one volume, and the object of 
this elementary volume is to apply the best 
methods of applied mechanics to the develop- 
ment of the fundamental principles and meth- 
ods of rational mechanics. The limited course 
usually given in engineering colleges is so dif- 
ficult, and appeals so little to the student's 
experience, that few fully master it. This 
book presents the fundamental elements with- 
out employing advanced* mathematics, the 
knowledge of plane geometry, elementary alge- 
bra, and plane trigonometry only being neces- 
sary to read the work with interest and profit. 
Numerous numerical illustrations are given, 
queries and problems are stated as exercises for 
the student, and a system of units is employed 
with which every boy is acquainted. 

Successful Fruit Culture. By Samuel 
T. Maynard, B.Sc. New York: Orange 
Judd Company, 1905. 12mo.; pp. 274. 
Price, $1. 
This book forms a practical guide for any- 
one engaged in the cultivation and propagation 
of fruits. It contains a summary of the scien- 
tific progress made in fruit culture up to the 
present time, together with the practice of the 
most successful fruit growers throughout the 
country. This information is expressed in con- 
densed form and simple language, so that the 
book is especially of value to a person starting 
in the business of fruit growing, or to the 
dweller in the country who wishes to grow a 
small quantity of fruit for family consumption. 
The book covers the entire practice of fruit 
growing, from the starting of the seed to the 
cutting and marketing of the fruit. The author 



Wood-working 
Machinery 

For ripping, cross-cut 
ting, miteriritf, grooving, 
boring, scroll- sawinc" edge 
moulding, mortising; for 
working wood in any man- 
ner. Send for catalogue A. 
The Seneca Falls M'f'g Co., 

695 Water St., Seneca Falls, N. Y. 
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Veeder 
Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 

Booklet Free 

VEEDER MFG. CO, 

Hartford, Conn. 

Cyclometers, Odometers, 
Tachometers, Counters 
and Fine Castings. 





1 g* Days' Trial 
X^ on This 
MARINE ENGINE 

No Cash Payment re- 
quired. We pay Freight dis- 
tance 1C00 miles. Spark: plugs 
91. 50, guaranteed 365 days; also 
Second-hand Engines. 

M'DONALD. & ERICKSON 

w 34 W. Randolph St., Chicago. 



ANATOMY OF THE AUTOMOBILE 



By 

Contains full descriptii 



"DR. DYKE" 

.iid detailed mechanical drawings of all 



standard American automobiles and several types of: foreign cars. 
Diagkamsop Ei.rcte.ical Connections. Full i'lesi. rip t ions and draw- 
ings of successful air ships. Three Books in One. Over 700 pages 
and : 300 ^illustrations. Invaluable to auto owner, operator, repairman, 
agent arid intending purchaser. Price, postpaid, $3.50. Send for 
our catalogue of auto supplies, 

A, L. DYKE AUTO SUPPLY CO. 
Olive and Walton Streets, • - St. Louie, Mo. 




Igniter Dynamos 

For all classes of 
GAS ENGINES 

for mate and break or jump 
spark systems. Our latest 
type price $15. Write for 
circular of magnetos, etc. 

THECARLISLE& FINCH CO. 
233 E. Clifton Ave. 

Cincinnati, O. 



HOW TO MAKE AJSi ELECTRICAL 

Furnace for Amateur's Use.— The utilization of 111) volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be m;ide by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American Supplement, No. 118'i. Price 10 cents. 
For sale by Munn & Co., 3R1 Broadway, New York City, 
or by any bookseller or newsdealer. 



TheWonder Gasoline Motors 

Something New and Up-to-date 

More powtr for less money than any other 
machine on the market. No 
valves, gears, etc., to gut out of 
order. Jump Spark. Our 1J^ 
H. P. marine outfit is a " WIN- 
NER." Solid or reversing pro- 
peller. Our prices will surprise 
you. Write to-day. Marine or 
Stationary outtits to suit any re- 
quirements up to 5 H. H. 
Tlie E. M. Comwell Co., 406 S. Salina St., Syracuse, N. Y. 




THE MIDGET DYNAMO OR MOTOR 

Price as shown $7.50 

Without Hand Power $4.50 

Price includes full instructions for the care of the 
lachineandforperforming 35 IMPORT- 
ANT EXPERIMENTS. 

This machine has been on the 

market over ten years and has been 

gradually developed to its present 

state of perfection 

ELBRI1>GE ELECTRICAL MFG. CO. 

Water St., ELBRIDGE, N. Y., U. S. A. 





WOLVERINE 

SEL.F STARTING AND 
REVERSING 

Gasoline Marine Engines 

3 to 18 horse power. Launches 
18 to 75 ft. Write for catalogue. 

WOLVERINE MOTOR WORKS 
Grand Rapids, Mich.. U. S. A. 

Brooklyn office, 97 22d St. 




The Right Kind of a Motor 

on land or water. Salisbury Double 
Cylinder Motor 4J| x 5. Water Jacket 
Cylinders and Head, Aluminum Crank 
Case, Self-Oiling, Nickel Steel Valves, 
Forged Steel Shaft. Salisbury 
Motors are Reliable. Prices mod- 
erate. 

Send for Catalogue. 

BUFFALO ENGINE CO., Mfrs. 
272-274 Michigan St., Buffalo, N. Y. 




THE B. F. BARNES 

14-INCH DRILL 

is adapted for work from 1-16 inch to % 
incb. A strong, substantial, well built 
drill. Plain lever or power feed as desired. 
We build a full line of Drills. All sizes 
furnished in Gangs. Also have 9-inch, 
and 11-inch Screw Cutting Latbes, and a 
24x2-inch Wet Tool Grinder. Catalog S 
( on request. 
B. F. BARNES COMPANY, Rockford, III. 

European Branch, 149 Queen Victoria St., London, E.C. 



endeavors to show how to grow the best possi- 
ble fruit at the least cost. All our common 
fruits and berries are described, and the best 
manner of growing them is given. The book is 
illustrated with numerous half-tones repro- 
duced from photographs of orchards and grow- 
ing trees, as well as by a considerable num- 
ber of d4agrams interspersed throughout the 
text. 

Ferric and Heliographic Processes. By 
George E. Brown, F.I.C. New York: 
Tennant & Ward, 1905. 12mo.; pp. 
149, Price, $1. 
The second edition of this work, which has 
just been issued, contains much information 
of value especially to draftsmen, engineers, 
architects, and others who find the reproduc- 
tion of tracings and drawings an everyday 
necessity. The book will also be found inter- 
esting by amateur photographers who have a 
taste for experimenting. The processes de- 
scribed are all simple and practical. Among 
there are the ferro-prussiate, the kallitype, the 
obernettor, and the uranotype processes. The 
various heliographic processes are compared in 
Chapter IX., and other chapters are devoted 
to the "Preparation of Heliographic Papers" 
and "An Outfit for Heliographic Printing." 
Several minor heliographic processes are de- 
scribed, as well as the pellet, or blue line on 
white ground ; the ferro-gallic, or black line 
on white ground ; and the brown line on white 
ground processes. The chapter on "Printing 
on F'abrics and in Dyes" will perhaps be found 
most interesting to the amateur photographer. 
The book also has useful chapters on Manipu- 
lation ; Paper and Sizing ; Chemicals ; and 
Chemistry. 

Science and Hypothesis. By H. Poincare\ 
London and New York: Walter Scott 
Publishing Company, 1905. 12mo.; 
pp. 244. Price, $1.50. 
This work by an eminent French scientist 
has been well translated, and thus made avail- 
able for English readers. It is divided into 
four parts, which treat of Number and Magni- 
tude ; Space ; Force ; and Nature. The chap- 
ters of Part I. are devoted to Mathematical 
Magnitude and Experiment, and the Nature of 
Mathematical Reasoning. Those of Part II. 
deal largely with Space and Geometry. Energy 
and Thermo-Dynamics, Relative and Absolute 
Motion, and the Classical Mechanics, are dis- 
cussed in Part III. ; and, finally, Part IV. deals 
with the Hypothesis and Theories of Modern 
Physics, the Calculus of Probabilities, Optics 
and Electricity, and Electro-Dynamics. This 
book will be found worth reading by all lovers 
of pure science. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

June 27, 1905 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents."] 



Abrading machine, W. E. Nickerson 

Adding machine, G. B. Beale 

Adjustable chair, A. A. Bartlett 

Advertising card, W. K. Acheit 

Advertising device, W. C. Carr 

Advertising or like device, C. F. West.... 

Ail" tank and means for supplving same, 
E. Walther 

Alarm indicator, H. Kirch 

Alcohol apparatus, wood, W. F. Rosen- 
crans 

Amusement and diversion, means for furnish- 
ing, W. W. De Vore 

Amusement apparatus, revolving, M. I>. 
Schlueter 

Amusement device, Thomas & Kirkpat- 
rick, Jr. 

Anchoring device, tractor, A. Castelin 

Animal trap, W. T. Ilambrook 

Animal trap, R. Chasse 

Animal trap attachment, C. Baer 

Annealing furnace, C. Bechstein 

Annealing furnace, metal, Bates & Peard . . 

Annunciator, electrical, L. F. Rose 

Auger, earth, P. Gampher 

Autographic register, E. J. Barker 

Automatic lubricator, E. W. Baird 

Automatic sprinkler, G. Diederici 

Automobile., F. E. Grout 

Autovehicle, H. Austin 

Axle, vehicle, C. Heilrath 

Bale conflner, A. M. Clay 

Bar indicator for preventing fraud in dis- 
pensing beverages, H. A. Rueter 

Barrel, metal, R. H. Hackney 

Barrel, swill, W. ,T, Frederick 

Batteries, anode plate for, H. C. ITubbell. . 

Batteries, cathode plate for, H. C. Huhbell, 

793,077, 

Battery grid, H. C. Porter 

Battery jar, storage, T. S. Witherbee. . . . 

Bed bottom, spring, C. Vallone 

Bed, Davenport, R. Coopersmith 

Bed frame, H. Eckorson 

Bench. See Work bench. 

Bending or shaping machine, G. L. Buzek. 

Bicycle frame brace or strut, A. L. Girard. 

Binder, temporary, L. R. Dickerson 

Binder, temporary, G. II. Gresham 

Binding pads or tablets, machine for, C. P. 
Taylor 

Blank feeding apparatus, automatic, J. H. 
MeElroy 

Blowing engine, A. T. Keller 

Boat, portable, J. Rosenberg 

Boat supporting tackle attachment, W. T. 
Oliver 

Bolster, body, ,T. V. McAdam 

Bolster roll, S. Van Duller 793,476, 

Bolt clipper, H. K. Porter 

Bonnet, M. Hancock 

Book and paper rack, I. Fisher 

Book or pad holder, sales, W. F. Beck. ... 

Bookcase or display rack, Lindsay & Bureh. 
Bottle carrier, milkman's, O. Ziegengeist. 

Bottle closure, C. E. Duck 

Bottle closure, Coale & Greensfelder 

Bottle packing box or crate, H. R. Myers. 

Bottle stopper, W. L. Bodman 

Bottle stopper, J. Renner 

Bottles or other receptacles, apparatus for 
fillinB, H. Ij. Horimng 



7!i:i,(li)i 
793,340 
793,171 
793,201 
793,348 
793,336 

793,166 
793,528 

793,542 

793,183 

793,236 

793,471 
793,504 
793,190 
793,349 
793,170 
793,501 
793,268 
793,511 
793,185 
793,265 
793,264 
793,357 
.793,437 
793,409 
793,372 
793,505 

793,232 
793,579 
793,366 
793,076 

793,078 
793,093 
793,117 
793,251 
793,180 
793,361 

793,564 
793,294 
793,356 
793,370 

793,108 

793,212 
793,380 
793,230 

793,147 
793,388 
793,477 
793,394 
793,191 
793,364 
793,560 
793,151 
793,119 
793,426 
793,566 
793,535 
783,173 
793,321 

793,580 
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SAVE FIRE LOSS 



Seconds count. Be ready at tbe start with j 

Badger's Fire Extinguisher 

and you can put out any kind of a Are. 
A request will bring you the information 
you wish. Free. 

BADGER FIRE EXTINGUISHER CO. 

SO Portland St., Boston, Mass. 




THE YANKEE SILENT MUFFLER 

(PAT'D) 
Excels all mufflers 
because the discs ex- 
pand aci-ording to 
the size of the explo- 
sion. A vacuum is 
created between the 
exhaust valves and 
the muffler, -and 
back - pressure is 
overcome. 10 per 
cent, more power 
guaranteed. Kadiation so great that the muffler keeps cool. Made 
to tit all makes of cars. Send for catalog and price. 

D. R. SMITH & CO., Utica, N. Y., 0. S. A. 




ELECTRO MOTOK, SIMPLE, HOW TO 

make.— By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man pow- 
er. With 11 figures. Contained in Scientific Amer- 
CAN Supplement, No. 641. Price 10 cents. To be 
had at this office and from all newsdealers. 




FOR 

GUNSMITHS, TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. 

From 9-in. to 13-in. swing. 
Arraneed for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 
Send for Lathe Catalog. 
W.F.&JNO. BARNES CO. 

Established 1872. 
1999 Ruby St., Rockford, III. 




SPRINGFIELD ABRASIVE POLISHING 
WHEELS AND BLOCKS. 

Used for polishing machinery, cutlery, 
and edge tools of all binds and for re- 
moving rust spots from highly polished 
metal. Makes a very smooth surface 
without marring. Containing rubber 
which gives it the resilient effect. Made 
with either Emery or Carborundum in 
different grades. Write for price list 
and special trade discounts. 
The Springfield Tire and Rubber Co., 
Springfield, Ohio, U.S.A. 



BEST FOR YOUR BOILER 

A gre.:t saver of trouble, annoyance and money, c^^SS 
of laho.- and anxiety is the . PP.u 

STANDARD STEAM TRAP."* 

It is a new invention that is simple and 

exceedingly I'urable. Working parts all c " 

outside. Valves two-piece simple 

check operating automatically. 

No waste of ste,:m or water. 

Tf you have a boilei investigate 

this trap. 

E. HIPPARD, Manufacturer, V0UNGSTOWN. OHIO 




Bottles or similar receptacles, device for re- 
moving caps from milk, J. H. Hum- 
phrey 

Bos machine, metal edge, J. S. Stokes.... 

Brick, etc., burning, A. A. Gery 

Brush, D. H. Coles 

Brush holder and brush holder support, L. 
A. Tirrill 

Brush, horse cleaning, J. F. Seanlan 

Brushing or polishing machine, A. C. John- 
son 

Buckle, suspender, H. J. Gaisman 

Building block and wall, F. E. Kidder 

Building block mold, J. M. Pettyjohn 

Building structure, composite, J. Doyle. . . . 

Burial casket, S. Kelly 

Butter cutter, P. M. Seanlan 

Button working machine, A. W. Morris 

Cable line grip, H. Ladewig 

Calendar stand, F. A. Weeks 

Camera, reflex, C. A. Muller 

Car coupling, W. F. Kiesel, Jr 

Car coupling device, A. F. Kuhlmann 

Car draft rigging, railway, S. Otis 

Car, dump, Otis & Maltby 

Car, dumping, A. Mieden 

Car dynamo drive mechanism, W. F. Rich- 
ards 

Car fender, P. Best 

Car, pleasure, J. D. Walsh 

Car seat, W. M. Norcross 

Car starting device, Wyss-Baumgartner & 
Marti 

Car step, extension, W. B. Bassell 

Cars, foldable bracket for railway, A. E. 
Mitchell 

Carbureter, hydrocarbon engine, J. L. Ash. 

Card receptacle for duplicate eribbage, L. C. 
Williams 

Carpet cleaner, suction, Simpson & Burton. 

Carrier. See Bottle carrier- 
Casket holding means adjuster for hearses, 
J. Z. Miller 

Casket lid support, W. B. Bond 

Caster, ball bearing, J. W. Self 

Casting plant, J. G. Johnston 

Castings, metal mold for making brass, F. 
Haggen jos 

Castings, mold for making brass, F. Hag- 
genjos 

Catch, spring wire, R. F. Cornell 

Chain dog, J. J. Weaver 

Chair ratchet mechanism, reclining, 0. P. 
Breithut 

Change delivery device, D. M. Clapp 

Check register, D. W. Thornton 

Chimney cap and ventilator, T. H. Crahan. 

Churn dasher, J. R. Merrell 

Cigarette making machine, diamond, N. Du 
Brul 

Circuit controlling system, A. C. Eastwood, 

793,513, 

Clipper handle, hair, G. H. Coates 

Clock sounding rod, Junghans & Wlost 

Clutch and reversing mechanism, combined, 
W. J. Perkins 

Cockeye, G. J. Breitenstein 

Coil, cooling, Kidd & Bernier 

Coin controlled machines, fraud preventive 
for, M. Hofheimer 

Coin separating and packaging machine, W. 

W. Broga 

Coin separating machine, W. W. Broga.... 

Coke discharging apparatus, J. De Brouwer 

Coke oven discharger, C. Schroeter 

Collar, Mugford & Moody 

Column clamp, J. Buffelen 

Combustible arrester, C. D. Hoffman 

Composition of matter, J. P. Crane 

Concrete curbing mold, H. H. Clough .... 
Concrete or like materials, mixing machine 

for, H. D. Conway 

Concrete silos or other buildings, apparatus 
for constructing circular, A. E. Hod- 

gert 

Concrete tie, etc ., H. H. Clough 

Concrete tie mold, H. H. Clough 

Confectioner's table, G. F. Dickson 



793,198 
793,549 
793,291 
793,277 

793,474 
793,234 

793,587 
793,3G7 
793,591 
793,539 
793,358 
793,199 
793,235 
793,533 
793,384 
793,252 
793,534 
793,592 
793,382 
793,149 
793,150 
793,385 

793,227 
793,343 
793,114 
793,605 

793,338 
793,339 

793,459 

793,498 

793,489 
793,548 



793,458 
793,042 
793,612 
793,377 

793,067 

793,068 
793,625 
793,333 



793, 2T4 
108,416 

7fl8, -173 

793,142 

793,286 

793,514 
793,4.18 
793,300 

793,224 
793,043 
793,447 

703,534 



793,413 
793,562 
793,355 
793,238 
793,387 
793,049 
793,443 
793,181 
793,056 

793,059 



793,194 

793,057 
793,055 
793,124 




EVERYBODY'S RUNABOUT 

For Business and Pleasure 

POPE MOTOR CAR CO. 
Indianapolis, Ind., U. S. A. 



Run No Risks With An Auto l 

Test your batteries every time before 

starting out, it may save 

towing expenses. 

An accurate volt meter up to ten volts 

and ammeter up to 25 ampen s. 
Either one delivered prepaid on re- 
ceipt of .13.50: the cheapest 
price on record. 
All Automobile supplies at the same 

low figures. 

THE MOTOR CAR EQUIPMENT CO., 

43 Cortlandt Street, X. Y. 




THE MIETZ S. WEISS 



from 
1 to 60 H. P. 




OIL ENGINES 

Operated by Kerosene Oil, Fuel Oil, 
Distillate. Safest, Simplest, Most 
Economical and Most Reliable Power 
on the market. 

Highest award for Direct Coupled 
Oil Engines und Generator, laris 
Exposition, 1900. Gold Medals, Pan 
American Exposition, 1901, Charles- 
ton Exposition, 1902. Gold Medal 
and Special Diploma, Louisiana Fur- 
chase Exposition, St. Louis, Mo., 1904. 

AUGUST MIETZ 

128-138 Mott St., New York, U.S.A. 
Catalogue Dept. 24. 



THE "LEADER" 

14 HP. Gasoline Auto-Marine Engine 

Built like a watch. Beautifully Finished. Accu- 
rately Constructed. Light, Strong, Reliable and 
Noiseless in operation. Suitable for launches 
from 1ft to 19 feet in length. Price complete, 
$75.00 net, no discount. Thoroughly guar- 
anteed. Perfect Speed Control. Complete 
descriptive catalogue upon application. 

CLAUDE SINTZ, 
82 S. Front St., Grand linpida, Mich. 




A GOOD IHYESTMEWT 

Fur S t , ? .1 w e iv I H send by expretui mot pre paid) , 
com pi ei e N. !>. Out St w I tb f ill] Ins [ me- 
lt ions f or tenrn I rtpf 

TELEGRAPH 
OPERATING. 

A fascinating study 
that will enable you 
to earn good wages. 
Send for our catalog. 
Established 187'J. 
j. H. Bunnell & Co.. Inc. 20 Park Place New York 




Controller, W. C. Yates 793 494 

Conveyer, J. Q. & A. T. Adams 793^57 

Cooking utensil support, W. H. Jones 793 379 

Coop, poultry, J. F. Kale 793.58S 

Copper from its ores, extracting, G. Gin.. 793,186 
Copying or sculpturing machine, G. Haelbig. 793.580 

Copying plastic objects, E. Schmid 793,237 

Cork extractor, H. W. Noyes 793 318 

Corrugating machine, B. A. MeMillin 793^310 

Cot or stretcher, ambulance, G. R. Edgley. 793,428 
Cot supporting device, folding, II. Eck- 

erson 793,300 

Cotton picker, W. Morava T93.210 

Coupling device, D. Finlay 793 184 

Crib, baby, F. M. Abrams 793,168 

Curling Irons or the like, heating device for 

C. A. Eolfe 793,229 

Current apparatus, alternating, y. Poulsen.. 793,608 
Current indicating device, maximum, M. J. 

Wohl 793,491 

Cuspidor, W. G. Hughes 793 134 

Cutting machine, J. B. Gury 793' 295 

Cycle lock, B. Pedueasse 793,393 

Dagger, J. J. Mitchell 793 310 

Dental chairs, lamp holding bracket for, 

J. J. Ryan 793,233 

Dental plugger, A. W. Wimmer, reissue 12,355 

Dentifrice holder, pocket, C. W. Wilson... 793,259 
Developing apparatus, daylight, A. O. & 

D. Graf 703,435 

Discharging compound, K. Reinking, et al. . 793,610 
Dish vvasli.|| ( machine, Z. S. & C. L. 

Ruudli'iuaii 793,395 

Disintegrating apparatus, A. G. A. Clero. . . 793,506 

Display apparatus, A. Symes 793,243 

Display box for suspensories, folding, J. 

E- Lee 793,595 

Door hanger, F. W. Miller 793,386 

lino- lock, temporary, J. S. Rohrer 793,098 

Door opener, E. E. Combs 793,421 

Dough, machine for forming rolls from, 

A. H. Piper 793,155 

Draft regulator, automatic, A. E. Wilker- 

son 793,258 

Drill. See Rock drill. 

Drilling or reaming channeled bars, angle 

irons, etc., etc., attachment for, J. J. 

Nolan 793, 146 

Drum, W. J. F. Sebultz 793,399 

Drum, heating, F. M. Garman 793,368 

Dumb bell, A. P. Schmidt 793,101 

Dust separating apparatus, H. Duke 793,062 

Dust spraying machine, G. C. & C. E. 

Johnson 793,526 

Dye and making same, anthracene, Bally 

& Wolff 793,558 

Dyeing apparatus, O. Kiinz 793,594 

Dyeing machine, J. A. Willard 793,488 

Dyeing, etc., machine for, S. W. Cramer.. 793,510 
Earpiece or acoustic device, P. C. Green.. 793,436 

Easel, A. R. Cobb 793,507 

Egg boiler, H. F. Hall 793,438 

Electric current collector ring, H. A. 

Knoener 793,593 

Electric heater, C. A. Rolfe 793,158 

Electric switch, M. Guett 793,066 

Electric time switch, M. Danziger 793,060 

Electrical distribution system, C. M. Green. 793,188 

Electrical instrument, J. J. Ghegan 793,063 

Embossing or printing dies, producing, J. 

W. Mclndoe 793,315 

End gate fastening, wagon, H. A. Seber- 

merhorn 793,397, 793,398 

Engine, H. Bolthotf 793,561 

Engine frame, P. Miller 793,208 

Engine igniter, combustible vapor, W. J. 

Perkins 793,223 

Engine safety appliance, H. S. Stormer.. 793,550 
Engine shafts, spring motor attachments for, 

W: J. Bell 793,502 

Envelop, S. Akiyama 793,495 

Eraser, H. H. Hall 793,520 

Exhibitor holder, sample, G. P. Schmidt.. 793,162 

Explosive engine, F. L. Perry. 793,091 

Fastening, satchel, Turner & Hymau 793,109 

Fence fastening device, wire, H. Hans- 

berger 793,371 



SPECIAL ANNOUNCEMENT 



Published July 1, 1905: A NEW PUBLICATION entitled 

American Homes and Gardens 



New Series of 

SCIENTIFIC AMERICAN 
BUILDING MONTHLY 



— ^3 



AMERICAN 

HOMES AND 

GARDENS 



V. I '* \, K 



HI 

!!L 



V V 



HIS new monthly magazine is much broader in scope than its 
predecessor. It has the word "HOME" for its keynote. 
The one to whom this word has no meaning will have no 
interest in this new publication. It is the intention of the 
Editor to take the reader with him to various parts of the country, 
and show him how the better class of people live, whether the house 
may have cost $3,000 or $300,000. Good taste is, perhaps, more ne- 
cessary in the building and furnishing of a house of small cost than in 
a mansion of importance. 

The Editor does not leave you on the outer doorstep, but takes 
you within, where you see how the house is furnished and decorated, 
and how the owners live. Then you have a walk through the garden, 
and then to the summer house, where, perhaps, the plan of the 
formal garden culminates. 

There will be published articles on room decoration and furnish- 
ing, showing how the furniture may be arranged to produce the best 
effects, what pictures may be hung, and what bric-a-brac, inherited 
from some former mansion, may with advantage be discarded. 
Each issue will contain an article on some important mansion, showing, if possible, various views 
of the exterior, the interior, and the garden. Plans are published with most of the residences shown. 
The new publication is issued monthly. It has a handsome colored cover. It will have about 
72 pages each issue. Price, 25 cents each issue ; $3.00 a year. 



MUNN C& COMPANY, Publishers, 361 Broadway, NEW YORK 



July 8, 1905. 
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Build Your Own Boat 

By the Brooks System. 

You can build your own Launch*— Sailboat 
— Rowboat or Canoe — in your leisure time 
— evenings — and the work will be a 
source of profit and pleasure. It's easy 
when we show you how. 

$12 covers the cost of a $50 boat. 
Cheaper boats cost less In proportion. 
Write us— we'll tell you how. 

The Brooks System consists or exact 
size Printed Patterns of every piece, with 
Detailed Instructions, a complete get of 
Working Illustrations, showing each 
step of the work, an itemized bill of 
Material required and how to secure it. 
Ourayatem is bo plain you can not fail. A full 
shed pattern of eanh piece with instructions 
that not only TEI.L.hut SHOW you, hy illus- 
trations, every detail- 
Over six thousand amateurs successfully 
built boats by the Brooks System last 
year Fifty per cent, of them have built 
thei r second boat. Many have establish- 
ed themselves in the boat manufactur- 
ing business. . 

Patterns of all kinds and sizes from 12 to 55 ft. 
Prices from !2.50up — Catalogue and particulars FREE. 
For 25c, 100-page catalogue containing valuable in- 
formation for the amateur yachtsman, showing sev. 
eral working illustrations of each boat, and a full set 
for one hoat. FullHne of knock-down and completed 
boats. When ao ordered— Patterns areieipresaed, charges 
prepaid, C. 0. D. to allow examination. 
BROOKS BOAT MANUFACTURING CO. 
Originatora of the Pattern Sjatem of Boatbuilding 
' 407 Ship Street. Bay City Mich., U. S. A. 




SENSITIVE LABORATORY BALANCE. 

By N. Monroe Hopkins. This " built-up " laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, and it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific American Supplement, No. 11S4. Price 10 
cents For sale by Munn & Go., 361 Broadway, New 
York City, or any bookseller or newsdealer. 



"THE MIDNIGHT SUN" 

SOLAR MOTOR 




There's worse than speed laws for the man who likes 
to go fast at night. There's dubious lamps. 
MORAL— 

66* SOLAR 

Aft illustrated book, giving prices, Jor the asking 

Badger Brass Mfg. Co., Kenosha, Wis. 






New York Office, 11 Warren St. 



ELECTRIC SEWING MACHINE MO- 

tor.— The instructions and numerous illustrations of de- 
tails contained in this article will enable any mechanic 
of averaae ability to build an efficient motor that will 
operate a sewing machine. The cost of materials for 
this machine should not exceed five dollars. See Scien- 
tific American Supplement, No. 1£10. Price 10 
cents by mail, from this office andfrom all newsdealers. 



SOUTHERN FARMS 

In Virginia, North and South. Carolina, Georgia, Ala- 
bama. Mississippi, Kentucky and Tennessee. 

GOOD LANDS AT LOW PRICES 

A healthy climate, long growing season, and an all- 
the-year working season. 

Good locations for Textile and Manufacturing Plants. 

The South is now making greater progress than any 
other section. If you would learn about its develop- 
ments and the opportunities for good locations along 
the Southern Railway, write for copies of our publica- 
tions, including The Southern Field, a 16-page illus- 
trated journal, sent free on request. % 

M. V. RICHARDS 

Land and Industrial Agt., Southern Railway, 
Washington, D. C. 



How To Increase 

'Your Business 




READ carefully, every 
week, the Business 
and Personal Wants 

column in the 

Scientific American 

This week it will be found 
on page 34. 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in. 
A prompt reply may bring 
an order, 
Watch it Carefully 




Fence gate, A. L. Weston 793,485 

Fence machine, wire, J. W. Dwiggins.... 793,427 
Filters, etc., automatic controller for, W. 

T. McCormick 793,536 

Fire hose nozzle, shut off, M. D. Larkin... 793,203 

Fireplace heater, A. B. Schoneld 793,323 

Flash light apparatus, R. E. Morris 793,085 

Flue header, J. W. Faessler 793,575 

Flue beading tool, Faessler & Rail 793,574 

Flue expander, J. W. Faessler 793,572 

Flue expander, Faessler & Rail 793,573 

Flush attachment plug receptacle, H. Hub- 
bell 793,197 

Folder, adjustable, M. J. O'Neill '...793,220 

Formaldehyde sulfoxylate and making same, 

Bazlen & Wohlfarht 793,559 

Friction brake, H. C. Marmon 793,206 

Fruit jar, G. H. Ricke 793,228 

Furnace fire pot reducing attachment, C. M. 

Stilphen 793,326 

Furnace for limekilns or other structures, 

J. D. Owens 793,392 

Furniture fastening device, knockdown, F. 

B. Williams 793,256 

Furniture fastening, knockdown, F. B. 

Williams 793,255 

Game piece, M. Mandelbaum 793,455 

Garment gage and marker, G. W. & M. 

J. Sensbach 793,613 

Garment supporter, M. J. Penn 793,466, 793,538 

Gas burner, F. II. Crawford 793,279 

Gas burner for illuminating purposes, M. 

L. Keiser 793,302 

Gas burning furnace, producer, W. L. 

Harder 793,070 

Gas engine, V. R. Browning 793,347 

Gas engine, rotary, F. X. Atzborger 703,263 

Gas generating apparatus, W. II. Brooks. . 793,046 
Gas generator, acetylene, M. F. McNelly.. 793,144 

Gas. producer, E. Korting 793,305 

Gas producer, Viggers & Ball 793,554 

Gas producer, water seal, C. Ellis 793,362 

Gas purifier, E. A. Uehling 793,110 

Gases, apparatus for purifying blast furnace, 

W. Schwarz 793,544 

Gearing, A. Scrivenor 793,547 

Gearing, E. W. Moore 793,601 

Gearing, motor, G. Botkin 793,273 

Generator. See Gas generator. 

Germicide,- solar, I. A. Cain 793,275 

Glass articles in molds, forming, E. II. 

Jewett 793,299 

Glass blower's implement, C. E. McManus.. 793,213 

Glass mold, H. Ouri-mi 793,280 

Gluing device, F. Harrington 793,071 

Governor, J. L. Dormon 793,285 

Grain cleaner, J. T\ Leonard 793,450 

Grain riddle, W. H. Emerson 793,571 

Grate, portable, M. A. Palmer 793,151 

Grinding or milling machine, J. M. Olsson 793,391 
Gymnasium apparatus support, A. J. 

Thornley 793,331 

Halter, F. P. Morrison 793,460 

Harness, R. Weeks 793,482, 793,483 

Hat brim curling machine, Keys & Fergu- 
son 793,590 

Hay press, F. R. Greene 793,130 

Heat generator, J. G . O 'Kelly 793,219 

Heating apparatus, J. Demarest 793,569 

Hinge, F. L. Hawkins 793,521 

Hinge, lock, R. W. Snowdon 793,239 

Hoist, electric, P. J. Darlington 793,626 

Holdback, C. W. Collyer 793,420 

Hook and eye mount, E. L. Bronson 793,045 

Horseshoe calks, grinding mechanism for 

sharpening, G. A. Russell 793,159 

Hose connection for cars, H. A. Wise 793,490 

Hose pipe coupling, J. Scholtz 793,108 

Hot air furnace, J. Smith 793,617 

Hydraulic elevator, C. E. Oschger 793,148 

Hydrocarbon furnace, G. L. Bourne, 

793,174, 793,622 
Ice or ice cream cartridge, water, S. 

Lustig 793,453 

Igniter, J. Kt'llermann 793,446 

Indexing device, card, L. C. Walker 793,332 

Indicator, G. Brown 793,047 

Insect gathering machine, J. H. Fogle 793,365 

Instep support, T. Holland 793,585 

Insulator, B. B. Moss 793,313 

Jar closure, E. C. Hill 793,525 

Key operated machines, cushion cap for, 

G. W. Munson 793,462 

Kiln for coking peat or similar material, 

M. Ziegler 793,260 

Kitchen utensil, H. Spaeth 793,106 

Kneading machine, J. Dieschburg 793,283 

Knife handle matching machine, E. Prim- 
rose 793,094 

Knitting machine needle cap, Wilson & 

Tompkins 793,556 

Knob attachment, door, A. F. A. King 793,303 

Lace fastener, J. B. Hall 793,439 

Lacing hook, F. H. Rees 793,609 

Ladder and ironing boaid, combined step, 

T acker & Marshall 793,250 

Laoip attachment, S. Ankel 793,496 

Lamp burner, R. Black 793,411 

Lamp cooling device, electric, R. Kuch.... 793,530 

Lamp yoke, arc, G. E. Harthan 793,440 

Lamps or bulbs, method of and apparatus 

for finishing electric, G. P. McDonnell. 793,211 

Lathe, P. Krep-j 793,448 

Le'ik repairing apparatus, R. M. Kellogg. 793,135 
Lemon juice extractor, A. Groundman. . . . 793,189 

Lifting jac";, N. Weiler 793,167 

Lifting jack, C. T. Arnold 793,169 

Lightning arrester, T. J. Johnston 793,4^5 

Lime light mechanism, A. C. Roebuck.... 793,157 

Limit gage, A. A. Bailley 793,620 

Liquid cooling or evaporating apparatus, J. 

F. Grace 793,129 

Liquid dispensing means, G. K. Cooke.... 793,509 
Liquid separator, centrifugal, Pawley & 

Ruwell 793,222 

Lixiviating apparatus, A. Hinze 793,133 

Loom picker staff and sweep stick connec- 
tion, E. Crinon 793,182 

Loom shuttle, S. A. Dudley 793,359 

Loom shuttle, J. F. Hartman 793,581 

Loom shuttle and filling carrier therefor, 

O. Benson 793,621 

Loom shuttle changing mechanism, O. 

Cosserat 793,278 

Loom, weft replenishing, H. Wyman 793,337 

Lubricants, apparatus for the examination 

of liquid, K. Wilkens 793,487 

Lubricator. See Automatic lubricator. 

Lubricator, F. Bain 793,499 

Lung tester and toy, H. G. Cady 793,177 

Mailing card, W. W. W. Arthur 793,120 

Massage apparatus, L. King 793,527 

Massage instrument, H. A. Church 793,351 

Match box filling machine, A. Paulson, re- 
issue 12,366 

Mattress and accessories for invalids, A. B. 

Dugan 793,061 

Measuring attachment, Phillips & Castor . . 793,154 

Microtelephone, K. Hofiinger 793,444 

Mine door, automatic, O. W. Lundholm.... 793,452 

Mirror, etc., frame, R. Liebmann 793,309 

Molding machine, W. von Helms 793,296 

Molding machine, T. W. Faus 793,363 

Mortising machine, O. C. Wysong 793,492 

Motor controlling system, A. C. Eastwood. 793,570 
Motor or dynamo speed reducing device, J. 

G. O'Kelly 793,218 

Mower, lawn, R. L. Teal 793,246 

Musical instrument, J. A. Weser 793,335 

Musical instrument controllers, delivery roll 

or spo«l for, E. G. Clark 793,053 

Napkin holder, S. Van Duzer 793,478 

Nut and bolt lock, F. M. Black 793,269 

Nut, hose coupling, W. C. C. Miller 793,209 

Nut lock, W. Pariso 793,088 

Nut lock, Thrift & Louttit 793,248 

Nut lock, J. E. G. Geisel 793,432 

Nut securer, screw, F. Van Thiel 793, 553 

Odometer, J. D. Roberts 793,322 

Oil bleaching apparatus, C. L. Weiberg... 793,253 
Oils, grease, etc., from seeds, wool, etc., 

extracting, J. McMahon 793,464 

Ore separator, electvomagnetic, E. Lang- 

guth 793,137 

Oven, electric, L. E. Custer 793,424 

Package fastener and carrier, B. Kux.... 793,202 
Package handling device, W. R. Dennis.... 793,512 

Packing, metallic, A. Siems 793,616 

Packing, metallic, C. E. Bowen 793,623 

Packing ring, J. J. McDonald 793,463 

Packing rings for pistons, grinder for, W. 

Chambers 793,276 

Paging machine, G. F. McAdams 793,314 

Paint spraying device, II. Mikorey 793,599 



"TRUST THE PEOPLE" 

Thos. Jefferson. 



"TRUST THE PEOPLE" 

Abraham Lincoln. 
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?ANCfc 



To Millions of 
People in This 
Land the Name 
of The Pruden- 
tial is Synony- 
mous with Colos- 
sal Strength and 



UPRIGHT AND HONORABLE DEALINGS. 



The People Hold Nearly 6,000,000 Policies 

in The Prudential. What a Verdict 

for The Prudential, and you 

can "Trust the People." 

INSURE IN 




Insurance Company of America 

Incorporated as a Stock Company by Uie State of Nev Jersey. 

JOHN F. DRYDEN. President Home Office: NEWARK. N.J. 

Write for Particulars of Policies Dept. 121 



LATEST EDITION 



OF 



Supplement Catalogue 



Just Out ! 



Write for it. It costs nothing. 

The new Catalogue contains 65 
pages and gives a list of over 17,000 
articles. 

If there is any scientific, mechan- 
ical or engineering subject on which 
you wish special information, you will 
find in this Catalogue some papers in 
which it is thoroughly discussed by a 
competent authority. 

Scientific American Supplement 
papers for the most part have been 
written by the world's most eminent 
engineers and scientists. They contain 
information that is not always accessi- 
ble in books. 



MUNN & COMPANY, Publishers 
361 Broadway, New York 
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Scientific American 



July 8, 1905. 



Valuable Books! 

>? <p * 

REVISED anil ENLARGED EDITION 



Cyclopedia 



The Scientific American 

Of Receipts, 
Notes a.nd ^ 
Queries. V 

15,000 Receipts. 734 Pages. 

Price, $5.00 in Cloth. $6.00 in Sheep. $6.50 
in Half [Morocco. Post Free. 

This work has been re- 
vised and enlarged, 

900 New Formulas. 

The work is so arranged 
as to be of use not only to 
the specialist, but to the 
general reader It should 
have a place in every 
home and workshop. A 
circular containing full 
Table of Contents will 
be sent on application. 

Those who already have 
the Cyclopedia may obtain 
the 

1901 APPENDIX. 

Price, bound in cloth, $1.00 

postpaid. 
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Home Mechanics 
for Amateurs 



Hi 



HOMii 
MI-f-HWICS 

AMATiX'US 



book has achieved an unparalleled success in one 
week, and a Special Edi- 
tion of 4,000 copies has been 
ordered. It is by far the 
largest and best book on 
the subject ever offered at 
such a low price. It tells 
how to make things the 
right way— the *' only "way 
— atsmall expense. It will 
prove of value to you— 
much more than you real- 
ize. Do things with your 
hands. Send for a circular 
giving contents— the circu- 
lars cost only a cent- the 
book $1.50 postpaid. If the 
book could meet you face 
to face you would be the 
first to purchase. Trie first 
large edition is almost 
gone, order to-day. 

370 Pages 3*26 Engravings Price $1.50 



TWENTY-THIRD EDITION 

EXPERIMENTAL SCIENCE. 

By GEORGE H. HOPKINS 

Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100 
Pages. 900 Illustrations. Cloth Bound, Postpaid, 
15.00. Half Morocco, Postpaid, $7.01). 
EXPERIMENTAL SCIENCR is so well known to 

many of our readers that it is hardly necessary now to 
^ give a description of 

this work. Mr. Hopkins 
decic" ed some months 
ago that it would be 
necessary to prepare a 
new edition of this work 
in ordf>r that the many 
wonderful discoveries 
of modern times might 
be fully described in its 
pages. Since the last 
edition was published, 
wonderful develop- 
ments in wiueless tele- 
graphy, for example, 
have been made. It 
was necessary, there- 
fore, that a good deal of 
new matter should be 
added to the work in 
order to make it thor- 
oughly up-to-date, and 
with this object in view 
some 200 pages have 
been added. On ac- 
count of the increased 
size of the work, it has 
been necessary to divide 
it into two volumes, 
handsomely bound in 
buckram. 




Practical Pointers 
For Patentees 

Containing Valuable Information and Advice on 

THE SALE OF PATENTS 

An Elucidation of the Best Methods Employed by the 
Most Successful Inventors in Handling Their Inventions 

By F. A. t'RESEE, M.E. 
144 Pages. Cloth. Price, SI. 00. 



JUST PUBLISHED 

Scientific American 
Reference Book 

12 mo. 516 Pages. Illustrated. 6 Colored 
Plates. Price $1.50, postpaid 

The result of the queries of 
three generations of readers 
and correspondents is crystal- 
lized in this book, which has 
been in course of preparation 
for months. It is indispensa- 
ble to every family and busi- 
ness man. It deals with mat- 
ters ot interest to everybody. 
'Vwe book contains 50,000 facts, 
and is mucn more complete 
and more exhaustive than 
anything of the kind which 
has ever been attempted. The 
"Scientific American Refer- 
ence Book" has been compiled 
after gauging the known 
wants of thousands. It has 
been revised by eminent sta- 
tisticians. Information has 
been drawn from over one ton 
ot Government reports alone. 
It is a book of everyday refer- 
ence-more useful than an en- 
cyclopedia, because you will 
find what you want in an in- 
stant in a more condensed 
form. Sixty years of experi- 
ence alone have made it possible for the publishers of 
fhe Scientific American to present to the purchasers 
of this book a remarkable aggregation of information. 

MUNN &. COMPANY 
No. 361 Broadway, New YorH Cit> 




Paper boxes, making, J. Bergoff 793,OH 

Paper machine suction roll, Porter & Seuver 703,092 

Paste jar, Wwoyer & Glelch 793,327 

Pea grader, E. U. Albaugh 793,262 

Pen, fountain, J. h'ox 793, o IS 

Pen, fountain, J. G. Marshall 793,598 

Pendulum securing device, A. M. Lane 793,13(i 

Permutation luck. S. II. McVitty 793,087 

Phonograph, P. Myers 793,627 

Physician's adjustable chair, V. A. laager- 
strum 793, 125 

Piano, J. A. Weser 793,334 

Pianoforte keyboard mirror, B. B. Thomas. 793,247 
Pipe mold forming apparatus, J. K. Dim- 

mick 793, 125 

Pipe stem cleaning device, G. A. Inger- 

soll 793,079 

E J ipe wrench, W. W. Swengel 793,551 

Pipes, repairing, U. M. Kellogg 793,589 

Planer head, wood, G. II. Rice 793,«97 

Pliers, differential, J. L. Knight 793,200 

Plow, rotary disk, G. Spalding 793,240 

Port hole cutter, J. J. Nolan 793,145 

Preserved fruit product, D. F. Sherman. . . 793,015 

Preserving fruit, D. F. Sherman 793,614 

Preserving jar or vessel, G. Staunton 793,107 

Printer's cabinet, J. E. Goodrich 793,064 

Printing and numbering machine, bag, J. 

Rodriguez y Fonoll 793,396 

Printing apparatus, L. M. Todd 793,249 

Printing attachment for paper rolls, J. D. 

Donovan 793,284 

Printing press delivery mechanism . W. 

Sc«tt 793,400, 793,611 

Printing press feed gage, E. L. Megill 793,456 

Printing press fountain lock, II. Nathan.. 793,317 

Propeller, feathering screw, K. Hill 793,373 

Protractor, Murdock & Lenard 793,602 

Pulp b»ard drying apparatus, W. It. Hope- 793,374 
Pulp, paper, or similar material, machine 
for finishing cylinders or tubes of, J. 

B. Ladd 793,383 

Pump, J. Peterson 793,226 

Pump, D. Strickler 793,242 

Pump, A. F. Helsel 793,523 

Pumping apparatus, W. W. Belknap 793,341 

Punching machine, G. B. Chapman 793,051 

Rack. See Book and paper rack. 

Rail clamping device, R. D. Mayo 793,082 

Rails, anticreeping device for, F. Schmetz. 793',100 

Railway, G. A. Le Fevre 793,449 

Railway bed, G. M. James 793,298 

Railway, elevated, J. Derx 793,282 

Railway frog, G. W. Whiteman 793,555 

Railway joint, F. P. Brown 793,346 

Railway road bed, J. L. Silsbee 793,163 

Railway safety device, W. II. Cling 793,417 

Railway switch, electric, C. \oss 793,479 

Railway switch, electrically operated, B. 

S. Wakeman 793,480 

Railway switch, lock, and semaphore, G. 

W. Gerlach 793,369 

Railway tie, II. K. J. Manger 793,205 

Railway tie, metallic, E. F. Walsh 793,407 

Railway tie plate and means for securing a 

rail thereto, II. II. Clough 793,054 

Railway train signal, G. Kanitz 793,301 

Railway trip shoe, C. M. Hurst 793,375 

Railway yard, G. II. Kimball 793,080 

Razor, safety, E. J. Bell 793,410 

Razor strop stretcher, J. A. Raabe 793,156 

Relay, II. B. Taylor 793,329 

Rheostat, Yates & Fenwick 793,493 

Rheostat, multiple switch, F. Mackintosh.. 793,454 

Ribbon clasp, S. E. Parrish 793,152 

Rifle cleaner, G. A. Sachs 793,409 

Rifles, means for indicating the line of lire 

of, D. A. Ilenkes 793,131 

Rock drill, hand, C. F. Paul, Jr 793,319 

Rocking horse, E. Y. Harrison 793,192 

Roof framing chart, E. E. White 793,486 

Rotary engine, L. A. Miley 793,207 

Rotary engine, Nipstad & Larson 793,390 

Rotary engine, M. J. Hewlett 793,583 

Rotary explosive engine, II. E. B. Blomgren 793,270 

Rotary steam engine, H. Noah 793,210 

Router, F. Hesley 793,297 

Saddletree, J. E. L. Crawford 793,511 

Safe, T. Scott 793,540 

Safe or vault, Brinton & Gaston 793,044 

Safe or vault, II. D. Hibbard 793,073 

Safe or vault. \Y. Brinton 793,121 

Safe or vault, II. I). Hibbard 793,132 

Safe or vault door automatics, dogging 

means for, G. Gesswein 793,292 

Safe or vault doors, automatic locking means 

for rotary, W. Brinton 793,176 

Safe or vault, rotary door, W. Brinton 793,175 

Safe, rotary door, Hibbard & Stone 793,072 

Safe, rotary door, S. L. Smith 793,105 

Safes or vaults, bolting mechanism for ro- 
tary door, W. Brinton 793,345 

Saline solutions, electrolytic decomposition 

of, A. B. Larchar 793,138 

San*, reusing molding, Patterson & Knapp 793,089 

Sash holder, Hacker & Kreiter 793,519 

Sash operating device, window, C. M. Col- 

houn 793,058 

Sausage stuH'er and press, M. F. Wenrich. . 793,484 
Sawmill set works, gage and stop mechan- 
ism for, W. H. Trout 793,406 

Saw table cutting gage, C. von Culin 793,111 

Scaffolding bracket, G. Bonenborger 793,271 

Scale, computing. F. C. Osnoni 793,606 

Scale, weighing, C. W. McKee 793,537 

Seal, bottle*, E. Burkina 793,624 

Sealing bottles or similar articles, closure 

for, F. B. Thatcher 793,330 

Sealing cap, K. C. Gillette 793,293 

Sealing cap, bottle, Coale & Greensfelder. . 793,567 

Service meter, McBerty & McQuarrie 793,603 

Sewing machine," carpet, F. II. Hodgkins . . 793,074 
Sewing machine, chain stitch, II. C. Fischer 793,127 
Sewing machine double presser foot attach- 
ment, II. A. Nusbaum 793,217 

S 'wing machine niftier, A. Sandmever 793,161 

Shade roller, II. Hubbell 793,195 

Shade locking device, II. Hubbell 793.190 

Shears, J. Storsberg 793,402 

Sheet; controlling means, A. W. Wescman.. 793,115 
Sheet delivery mechanism, J. Niemes.... 793,215 

Sheet metal working, M. Lachman 793,307 

Ships, mechanism for coal hunkering, .1. 

Campbell 793,122 

Shoe, G. F. Rapp 793,095 

Shoe polishing machine, F. E. Marshall 793,141 

Signaling system, automatic block, II. B. 

Taylor 793,245 

Signaling system, electric, II. B. Taylor.. 793,244 
Signaling system, electrical, C. E. Fred- 

erickson 793,578 

Size, manufacturing, W. Moller-Holt- 

kamp 793,000 

Skip cars or the like, guide for, R. 

Schneider 793,102 

Sleigh, C. R. Knapp 793,529 

Smoking pipe, G. G. Campbell 793,565 

Snap hook, J. C. Kortick 793,381 

Snap switch, rotary, M. Guett 793,065 

Sound modifier, C. L. Hibbard 793,442 

Spark apparatus, jump, II. C. Mueller 793,14b 

Spring. See Vehicle spring. 

Stamp affixing machine, S. Farmer 793,126 

Stamping device, automatic time, It. Row- 
ley 793,231 

Steam boiler, T. Barrow 793,266 

Steam superheater, L. Metesser 793,532 

Stencil, A. .Tatan 793,376 

Sterilizer, J. S. Forbes 793,517 

Sterilizing cabinet, J. A. Henning 793,582 

Stocking supporter, C. W. Stimson 793,241 

Stoker, automatic, G. Atwell 793.040 

Stop motion, drawing frame, J. Manion.... 793,081 

Stove, gas, T. C. Edwards 793,515 

Strainer, milk or other liquid, A. J. 

Ulander 793,475 

Stuffing box, R. L. Mossman 793,401 

Sugar machine, O. B. Bartb 793,267 

Sulfuric anhydrid, catalytic apparatus for 

making, M. Schroeder 793,543 

Swim training apparatus, F. Faber 793,288 

Switch throwing device, W. J. Ward 793,481 

Syringe, J. B. Sapp 793,099 

Table lock, extension, C. W. Munz 793,086 

Talking machine, G. A. Manwaring 793,140 

Tamping machine, H. Geisenhoner 793,433 

Targets, apparatus for indicating the posi- 
tion of moving, Meigs & Gathmann 793,083 

Telegraph pole cross arm brace, J. II. Cook 793,353 
Telephone service meter, McBerty & Mc- 
Quarrie 793,389 

Telephone wire noise and lighting arrester, 

A. Stiles 793,325 




HAIR 



GUARANTEED 
BY THE BANK 



11 send you an Evans Vacuum Cap by prepaid express to use thirty days, 

i Jefferson i ank of St. Louis will give you a i'ert:tk..t.L ; :*t;reeii]<; to return 

to you the price of the Cap if you do not cultivate a sufficient growth of hair 

withui the trial period to convince you of the eifectiveness of this method. The 

bank will also specify that you are to be the judge as to benefits derived. From 

this arrangement you will observe lh*it if the Cap t'.tils to make your hail- grow, we 

||j"' will be the only loser m the transaction, for you understand the price of the ap- 

M pliance would be deposited with the bank, subject to your own order— uot ours— 



W* 



and we pay all express charges. You do not have to have faith to ;;.[ 

the use of our appliance, for if you _ will apply a strong vacuum to 
your scalp each day and draw the biood to the hair roots, your hair 
will grow whether you want it to or not. The hair is au independent 
little plant that really has a tendency to grow, and all it needs is 
the right kind of help, and (he Evans Vacuum Cap is the only effec- 
tive meai s of accomplishing the work. Even one application of a 
vacuum gives the scalp a pleasant, tingling sensation that denotes the 
presence of new life in the scalp and which cannot be obtained by 
any other means. All orders are sent through the bank. We have 
no' agents or traveling representatives, 
sixteen-page book, illustrated, will be sent yon 



m 
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EVANS VACUUM CAP CO., 725 F«llerton Building, St. Louis, U.S.A. 




That MOISTENS 
DRIES 
COOLS 
WARMS 



AIR 



Removes Dust and Ventilates. 

Its versatility 
is proof of its correctness. 

100 per cent, of our installations 
are successful. 

Regenerated Cold Air Co. 

88 Broad Street. BOSTON. MASS. 




Save Time and Money 



Progressive business men use 

BATES 

Hand Numbering Machine 

It prints numbers consecutively, duplicates or 
repeats — chrmg-ed instantly uy turning pointer. 
To learn how it will save tor you, send tor 
Booklet 48 now. 

BATES MFG. CO., 31 Union Sq., New York 

Chicago— 304 Wabash Avenue 
Factory, Orange, N . J. 



ROTARY PUMPS AND ENGINES. 

Their Origin and Development.— An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings snowing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
Supplements 1109* 1110, 1111. Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 
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WAGON AND STOCK SCALE 



, "ORIGINAL PITLESS" 

15 YEARS ON THE MARKET 

STEEL FRAME STEEL JOISTS 

[ Equipped With Improved Folding Stock Rack I 

Scale Shipped 
complete, ex - I 
cept planks for 
flooring. Com- f 
plet e Scale 
is**.v-v,-,-i-.^ above ground; 
,■,.,„ , ~>»"«~ only 9 in. hiffh. 

Gllt-eoge guarantee. Thousands in daily 
use. Write for our catalogue and prices. 

Mcdonald bros. pitless scale co. 

P. O. Box 322. PLEASANT HILL, MO. 



A LOOSE LEAF BOOK 






For Vest Pocket, 

Coat Pocket 

and Desk 



A-: 

t 



Used by Business 
Men, Professional 
Men, Salesmen, En- 
gineers, Draughtsmen 
—in fact every man 
should use the "Uni- 
matic " Boob for 
memoranda, prices, 
costs and records 6f 
all kinds. Better than 
any card index. The "Unimatic" hound in full 
genuine black leather, flexible ; is perfectly flat open- 
ing, and sheets may be instantly inserted or removed 
from any part. Twenty-eight sizes carried in stock. 
Five rulings, with or without index. Write for com- 
plete description price list and sample sdeets. 

W1EBER & TRUSSELL. MFG. COMPANY 
'400*2 Laclede Ave.. St. Louis 



Moving Picture Machines 

Films, Stereopti- 

coiis, Views. 

If you contemplate go- 
ing into the public en- 
tertainment bus mess, 
write for catalogue No. 
9. which gives informa- 
lion and prices of Mov- 
ing Picture Machines. 
Films, Stereopticons 
and Views. We offer de- 
pendable apparatus and 
views only; no second- 
band goods for sale. 
4 Send 10 cents in stamps 
364 page catalogue. 

OPTICAL CO. 

53 State Street, ■ - - Chicago, 111. 





SCOOD 

STANDARD 



Clean House 
With Air 

Over 55 companies operating Thurman 
Patents in America, and as many more 
in Canada, England, and Europe. 

FREE CATALOGUE. 

General Compressed Air House Cleaning Co. 

ST. LOUIS, u. s. A. 

Manufacturers of the Celebrated Thurman direct- 
connected Gasolene Driven Air Compressors 
for Mines, Pneumatic Tools, Etc. 




A MONEY MAKER 

Hollow Concrete Building Blocks*, 
Best, Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 
THE PETTYJOHN CO, 

6io N. 6th Street, Terre Haute, Ind. 



For 8tores, WAE ^S ,reES « 

Send for Catalogue S. 
Osgood Scale Co., Binghamton, N Y. 



Valuable Scientific Papers 

ON TIMELY TOPICS 



Price 10 cents each, by mail 



ELECTRONS AND THE ELECTRO- 
NIC THEORY are discussed by SIR 
OLIVER LODGE in Scientific American 
Supplements 1428, 1429, 1430, 1431, 
1432, 1433, 1434. 

THE PANAMA CANAL is described from 
the engineering standpoint in Scientific 
American Supplement 1359. 

WIRELESS TELEGRAPHY. Its Progress 
and Present Condition are well discussed in 
Scientific American Supplements 1425, 
1426, 1427, 1386, 1388, 1389, 1383, 
1381, 1327, 1328, 1329, 1431. 

HOW TO CONSTRUCT AN EFFI- 
CIENT WIRELESS TELEGRAPH 
APPARATUS AT SMALL COST is 

told in Scientific American Supplement 
1363. 

SUBMARINE NAVIGATION. An ex- 
haustive review of the subject is published 
in Scientific American Supplements 
1414, 1415. 1222, 1223. 

SELENIUM AND ITS REMARKABLE 
PROPERTIES are fully described in 
Scientific American Supplement 1430. 
The paper is illustrated by numerous en- 
gravings. 

THE INTERNAL WORK OF THE 
WIND. By S. P. IvANGLEY. A painstak- 
ing discussion by the leading authority on 
Aerodynamics, of a subject of value to all 
interested in airships. Scientific Amer ican 
Supplements 946 and 947. 

LANGLEY'S AERODROME. Fully de- 
scribed and illustrated in Scientific Ameri- 
can Supplements 1404 and 1405. 

STEAM TURBINES. Their Construction, 
Operation and Commercial Application. 
Scientific American Supplements 1306, 
1307, 1308, 1422, 1400, 1447, 1370, 
1372, 1521. The articles have all been 
prepared by experts in steam engineering. 

PORTLAND CEMENT MAKING is de- 
scribed in excellent articles contained in 
Scientific American Supplements 1433, 
1465, 1466, 1510, 1511. 

AERIAL NAVIGATION. Theoretical and 
Practical Discussions. Pictures and Descrip- 
tions of actually-built dirigible balloons and 
aeroplanes will be found in Scientific 
American Supplements 1161, 1149, 1150, 
1151, 1404, 1405, 1413, 1455. 

THE TANTALUM LAMP. A full illus- 
trated description of a lamp having a metal- 
lic filament and^ burning at once without 
preliminary heating appears in Scientific 
American Supplement 1523. 

THE WATERPROOFING OF FABRICS 

is thoroughly discussed in Scientific Ame- 
rican Supplement 1522 by an expert. 

THE SPARK COIL, ITS CONSTRUC- 
TION AND MAINTENANCE, is the 

subject of a painstaking article in Scien- 
tific American Supplement 1522. 

ELECTRIC IGNITERS FOR GAS EN- 
GINES are discussed in Scientific Ame- 
rican Supplement 1514. 

CARBURETERS, a subject of immense im- 
portance to automobilists and the users of 
oil engines, is well treated in Scientific 
American Supplement 1508. 

EPICYCLIC TRAINS, which play an im- 
portant part in toothed gearing, are ably 
described in Scientific American Supple- 
ment 1524. 



Price 10 cents each, by mail 



MUNN 

361 Broadway 



COMPANY 

New York 



July 8, 1905. 



Scientific American 
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IF YOU SHOOT A RIFLE 

Pistol or ShQttiUiU you'll make a Bull 
Eye by sending three 2c. stamps for 



the Itfritl Hand-book "A," 12b pages 
FREE. The latest Encyclopedia of 
Arms, Powders, Shot and Bullets. Men- 
tion Scientific American. Address 
IDEAL MFG. CO., 26 U St.. New Haven, Conn., U.S.A. 



Imagine gas engines! 






"It Beats the Devil" 

A customer writes us as follows : '* It beats the devil what a 
man will sometimes do to save money. Two years ago I pur- 
chased an engine of . The price was very low and I 

figured I would not be much out of pocket even if the engine 
was a failure, but I was wrong ; I paid nearlytwice the price of 
the engine trying to get satisfaction out of it. Neither could I 
get any satisfaction from the people who built the engine. I 
puess they figured they sold it so cheap they couldn't afford to 
pay postage answering my letters. Last year I was again at- 
tracted by anothpr ' something for nothing ' proposition and got 
sold again. I believe I now know the difference between a 
cheap motor and a good one. A number of your machines are 
used in boats here on the river and I know what thpy are. Send 
me your latest catalogue and I will place order within ten days 
for one of your 9 horse power douhle-nylinder engines." 

The above letter is a fair sample of similar experiences that 
constantly come to our notice. Perhaps you are in the same 
boat. In any event, if you .w interested in marine motors, 
send 10 cents in stamps and we will forward our 84-page hand- 
somely illustrated 1905 catalogue. Address Dept. W. 

SHALLEY MOTOR CO., LTD., Bay City, Mich., U. S. A. 

Member of the National Ass'n of Engine and Boat Mnfrs. 



SAFETY IN CASE OF FIRE 

in all hotels, hospitals, asylums, theatres, churches, schools, factories and 
all p ublic buildings, as wel I as private residences, is doubly assured when 
these structures are equipped with the 

COVERT FIRE ESCAPE 




Each room and wind jw is provided with a safe nnd permanent means 
of egress, obviating the rushing through smoky or ouming halls and 
corridors and consequent dangers to life and inno. Any number of 
people can^escape easily and quickly by the new method. Hest and 
most economical lire escape system ever dtvised. For circulars and 
full particulars, address 
COVERT FIRE ESCAPE OO., - TROY, N. 1". 




If you have an Apple Automatic 

Sparker your batteries will always 
give a strong, hot, steady spark. Own- 
ers of launches, automobiles or gas 
engines should write today and learn 
of this perfect storage battery charger. 

The Dayton Electric.il Mfg. Co. 
Beaver Bldg. Dayton, Ohio. 



Road Freighting Traction Engines 






Over 200 in use on Pacific Coast alone. Siberia, 
Spain, India, Central America, Sandwich Islands 
have them. 

Engines no Horse-power. Wood, Coal, or Oil 
burning. Hauls 50 tons, takes grades 5 to 25 per 
cent. Capacity each car 16 tons. 

THE BEST MFO. COHPANY 

San Leandro, California 

Cable Address, Danbest. Write for our New 

Codes, Westeri. Union and McNiel. Catalogue No. 18 

Electrical Engineering 

and Experimental Work ot Every Description 

We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma- 
chinery throughout. 

C. F. SPLITDORF 
Engineering Dept. 17-27 Vandewater St., N. T. City 



60 YEARS' 
EXPERIENCE 




Trade Marks 

Designs 
Copyrights &c. 

AfiTone sending a sketch and description may 
quickly nscartftlri our opinion free whether an 
invention la probubly patentable. Communica- 
tions Blr let! y con udeilltal. HAN0800K on Patents 
eeut free. Oldest agency for securing patents, 

l'ateiits taken through Jiunn & Co. receive 
sj.> v!, : jf notice, without c harg e., In. the 

Scientific American. 

A handsomely LlH.strflf.ecl wflakly. largest cir- 
culation of ftny scientlUo Journal. Terms, $3 a 
year: four months, |1. Sold by all newsdealers. 

MUNN&Co. 36,e "*- New York 

Branch Olltts. && Y St.. WaablnKton, D. C. 



Thermal cut out or circuit changer, C. A. 

Brown 793,563 

Tie and rail fastener, L. S. Mellinger 793,457 

Timber, device for preventing the splitting 

of, J. Fleischer 793,431 

Tire, R. Healy 793,441 

Tire antiskidding attachment, pneumatic, 

W. J. Smith 793,618 

Tire, elastic vehicle, A. T. Collier 793,508 

Tire, pneumatic, E. C. Teuscher 793,405 

Tire tightener, T. J. Mann 793,531 

Tire, vehicle, W. W. Clark 793,179 

Tires, automatic pump for rotating, A. L. 

Olson 793,465 

Tobacco pipe. B. Sebibler, Jr 793,470 

Tool, multiple, W. L. Borate 793,272 

Toy bureau, A. D. Converse 793,422 

Trace eye protector, J. F. Welty 793,254 

Tramway, portable overhead, W. Heffron.. 793,193 

Trolley, Evans & Patterson 793,430 

Trolley base, P. Best 793,344 

Trolley pole, automatic, A. W. Morgan 793,312 

Trolley wheel and guard therefor, F. 

Koenig 793,304 

Trousers creaser, O. Bernard 793,342 

Truck, G. A. Watts 793,619 

Truck bolster, car, G. G. Floyd 793,516 

Tube cleaner, A. Lemke 793,204 

Tubing jar, J. T. Callanan ■ 793,414 

Tumbler grinding machine, W. F. Alten- 

baugh 793,408 

Tunnel kiln, continuous, A. A. Gery 793,290 

Tunnels or shafts, apparatus for manufac- 
turing segments for use in the construc- 
tion of L. Treuhilt 793,552 

Turbine, steam, E. K. Purvis 793,540 

TWyer for forges, Christian & Judd 793.350 

Twyer iron, Petersen & Toups 793,467 

Typewriter interchangeable carriage, Han- 
nahs & Hieber 793,069 

Umbrella, folding, L. N. De Larranaga 793,568 

Umbrella, folding, C. J. Follmer 793,576 

Umbrella frame, D. H. Ruth 793,160 

Undcrreamer, R. S. Futhey 793,289 

Upholstery spring knockdown support, G. E. 

Bigelow 793,172 

Vacuum tube, R. V. Wagner 793,112 

Valve, Davis & Ault 793.281 

Valve, electrically operated hydraulic, C. 

IJiiKlK-rfT 793,429 

Valve, combined air check and release, E. 

F. Osborne 793.607 

Valve for pumping engines, compressors, air 
pumps, or the like, spring weighted 

plate, F. Neuhaus 793,214 

Valve gear, W. E. gymons 793,328 

Valve gear, locomotive, H. Lentz 793,596 

Valve holding device, C. O. Cole 793,419 

Valve, hydraulic, C. E. Lewis, et al 793,308 

Valve, reverse, P. W. Frank 793,577 

Valve, rotary, G. R. Elliott 793,287 

Vapor burner and heater, L. L. Smith 793,104 

Vault cover, etc., T. Scott 793,545 

Vehicle, J. T. Hovis 793,075 

Vehicle, A. Persich 793,225 

Vehicle attachment, O. A. Jones 793,378 

Vehicle frames or bodies, means for over- 
coming the transmission or concussions 

to, C. Stefan 793,165 

Vehicle running gear. M. J. Reicherts. . . . 793,096 
Vehicle spring, combination coiled, C. E. 

M. Champ 793,050 

Vehicles, steering mechanism for motor 

propelled, L. J. Phelps 793,468 

Veneer slicer, L. Koss 793,306 

Ventilating device, R. Taylor 793,403 

Ventilator, R. Taylor 793,404 

Vibrator, W. E. O'Reilly 793,221 

Vibrator, W. Cox 793,354 

Voting machine counter, C. Christensen . . . . 793,178 

Wall bracket, F. W. Chickering 793,052 

Wall packer, J. T. Callanan 793,415 

Watch movements in their cases, device for 

fixing, A. Pflster 793,153 

Watch, stop, W. E. Porter 793,320 

Water closet, A. Ciolfi 793,352 

Water cooler, compartment, A. Major.... 793,597 

Water heater, R. Smith 793,164 

Water heater, electric, Wright & Sager 793,118 

Watering tank heater, stock, T. O. Thor- 

bus 793,472 

Waterproofing composition. L. P. Brown... 793,048 

Wave motor, J. L. Ariztia 793,497 

Weighing apparatus, T. R. Weyant 793,116 

Weighing machine, L. W. Gibbons 793,434 

Wells, treating oil and gas, F. Gardner... 793,128 
Wheel. See Trolley wheel. 

Wheel, J. I. Maguire 793,139 

Wheel, D. A. Moore 793,311 

Wheel guard, J. E. Baker 793,500 

Wheel rim clamp, W. L. Bliss 793,412 

Winding machine lump or slub catcher, 

yarn, W. S. Mills 793,084 

Wire nail, C. J. Carroll 793,123 

Wire working implement, J. R. Payne 793,090 

Woodworking machine, W. Goodjohn 793,187 

Work bench, G. F. Walker 793,113 

Woven fabric, H. D. Hewett 793,524 

Wrench, E. Kritzer 793,201 

Wrench, J. T. Williams 793,257 

Wrench, A. Shepard 793,324 

Wrench, H. H. Bousser 793,563 

Wrench, L. G. Heal 793,522 

DESIGNS. 

Glass, plate, E. F. Chance 37,477 

Statuette, R. F. Outcault 37,473 

Stovo, gas, J. C. Forster 37,475 

Stove, gas, J. C. Forster 37,475, 37,476 

Toy bank, A. C. Williams 37,474 



LABELS. 

"Clarified Sugar Drips," for syrup and 

molasses, Goyer Alliance Refining Co. 12,222 

"Cowheart," for overalls and coats, Flax- 
man Notion Co 12,219 

"Cracker Jack," for peas, Pioneer Canning 

& Pickling Co 12,221 

"E. & W." for rye whisky, J. Samuels & 

Co 12,227 

"Frenzied Finance," for a game or puzzle, 

J. L. Glaaer 12,218 

"Ideal," for canned peas, Pioneer Canning 

& Pickling Co 12,220 

"London Butter Fudge," for candy, Burgess 

Mfg. Co 12,225 

"Roberts' Feverine-Tonic," for horse remedy, 

E. Roberts 12,229 

"Sal Tonique," for a medicine, Norwich 

Pharmacal Co 12,228 

"Sapolin Gold Enamel," for gold enamel, 

Gerstendorfer Bros 12,230 

"Snow-Flake Confections," for candy, Bur- 
gess Mfg. Co 12,223 

"Solfereno," for candy, Burgess Mfg. Co., 12,224 

"The Famous High Ball Ginger Ale,'* for 

ginger ale, H. R. Melster 12,226 

PRINTS. 

"El-Bart Dry Gin," for gin, Wilson Dis- 
tilling Co 1,354 

"Liquid Food for Old and Young," for beer, 

Geo. Wiedemann Brewing Co 1,355 

'M^n's Apparel," for men's apparel, W. C. 

Both 1,359 

*Mey er' s Chocolates, ' ' for chocolates, Gross- 
man Paper Box Co 1,358 

: 'Peach Blow , ' ' for a beverage, Liquid Car- 
bonic Co . 1 ,356 

"Print of Certification, Genuine Thacker 

Coal," for coal, Thacker Co 1,361 

"20 Millions,'' for flour, Washburn-Crosby 

Co 1,357 

"Women's Apparel," for women's apparel, 

Meyer-Both Co 1 ,360 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1 863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
driven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Muno & Co., 361 Broadway, New York. 



INTELLIGENT INVESTMENTS 

HOW SMALL INVESTORS CAN GET DOUBLE INTEREST 

The safest investment of modern times yielding the best returns with absolute safety is the 
6 Per Cent' Real Estate Gold Bonds of the Jennings Real Estate Loan Company, of Chicago, 
111., a concern having a capital of $1,000,000 and vouched for by the Chicago Title and Trust 
Company. This concern is looking for small investors with $100, $200, $500 or $1,000, to 

whom it is selling a safe 6 per cent interest- 
bearing first mortgage bond. The interest 
is collected and remitted by the company 
to its investors. Loans are only made upon 
high-class real estate in Chicago and the char- 
acter of the property may be judged by the 
accompanying illustration. Every bond issued 
by this company is secured by specific real 
estate, fully described. The Chicago Title and 
Trust Company guarantees each bond to be a 
first mortgage. Before any loan is made each 
piece of real estate offered as collateral is care- 
fully appraised by the President of the company. 
The income in rentals is always four or five 
times the amount of interest on the mortgage. 
Each bond may be sold separately or used as collateral for borrowing money, just as a railroad 
bond. Each bond carries 6 per cent interest and this chance for investment is positively the 
best and safest ever offered to the small investor. The fullest investigation asked and welcomed. 

Write for further particulars — fourteen-page booklet containing photographs of buildings on which we have loaned money, 
sample bond and other valuable information concerning this company; also July pamphlet containing list of $900,000 worth of 
mortgages and bonds which we own and offer for sale — which will be promptly sent on application.to 

Jennings Real Estate Loan Co., First National Bank Building, Chicago, 111. 




Washburne's Patent Adjustable "O.K." Paper Fasteners 





The neatest and most efiicient of the whole 
**Papei* Fastener Tribe." 

Attached with the thumb and fineer. Absolutely 
sure. Can be used over again. No points to catch. 
Lies flat. Will not rust. Made of brass. 

Handsome in appearance, and they 
always work. 

Put up in brass boxes of 100 Fasteners each. Ten 
boxes to a carton. Price 20 cents a box ; SI .50) 
per 1*000, at all stationers or from the Manufac- 
turer, postage or express prepaid. Sample box 
10 cents. Illustrated booklet free. Liberal dis- 
count to the trade. 

JAMES V. WASHBURNE, Mfr. 

210 East Genesee St., Syracuse, N. V. 



WANTED.— Expert Drill Operator, Naval Station, 
Guantanamo, Cuba. For further information address 
' Chief of the Bureau of Yards and Docks, Navy De- 
partment, Washington, D. C." 



SPECIAL MANUFACTURING. . 

DIES and STAMPINGS TO ORDER. 

SPEC'L MACHtNERV-MODELS-El'PEHIMENTALWORK. 
DROP FORGING DIES AND DROP FORGINGS. 

HARDWARE SPECIALTIES no. MANFD .TO 0BDER.SEND SAMPLES 
OR DRAWINGS FOR ESTIMATES. WKITE FOR OUR BOOKLET. 

THE GLOBE MACHINE ■ & STAMPING CO. 

9TO HAMILTON ST., CLEVELAND, OHIO. 



Agents Wanted 

in every railway shop to 
solicit subscriptions for the 

iHnilwngMfasterMlechmic 



im 



JUU£uMu£2 Corliss Engines, Brewers' 
and Bottlers Machinerv. THE VIT.TER 
MFG. CO. 80S Clinton St., Milwaukee, Wis 



MnilFI? * EXPERIMENTAL WORK. 

I7IUULLO Inventions developed. Special Machinery. 

E. V. BILLAAR0. 24 Frankfort Street. New York. 



Dibs, Tools, Models anil Special Machinery. ?.;"i..5:'ii1SW, 



ONE DOLLAR A YEAR 



LIBERAL COMMISSION TO AGENTS 



.... ADDRESS 



Railway Master Mechanic 



305 Dearborn Street 



CHICAGO 



BALLOONS 



Aeronaut L. Stevens, 

Box 181 Madison Sq„ N. V. 



DRYING MACHINES. 



S. E. WORRELL 
Hannibal. Mo. 



MODELS ^CHICAGO MODEL WORKS 



RUBBER. 



Expert Manufacturers 
Fine Jobbing Work 

PARKER. STEARNS & SUTTON, 228-229 South St., New York 



INVENTORS' AND MACHINISTS' Machines 
and Tools designed. .Inventions perfected. Accurate 
drafting. C. H. M'Gieban & Co., 110 W. 34th St., N. Y. 



MODEL-SI* INVENTIONS PERFECTED 

^= VLAROttS "iZ 50.CLARK Si CHICAGO. 



M (1 II P I Q dies, boxes, metal stampings, patent artic- 
III U U C L O leg novelties,manuf actured and soId.Print- 
ingon aluminum. U. S. Novelty Co., Lily Dale, N. t. 



MODEL AND EXPERIMENTAL WORK. 

Electrical and ilecliaulcal Instruments. Wmall Much'y 
EDWARD KLEINSCHMIDT, S2 W. Broadway. New York 



ALT, KINDS OF 

MACHINISTS' TOOLS and SUPPLIES 

KT. LQUIft MACHINISTS' SUPPLY CO. 

1118 Flue £irt:i?t - . He, Louis, Mo* 

Sen&fw our catido\jtie 




We manufacture Metal Spe- 
cialties of ail kinds, to order; 
largest equipment; lowest pric- 
es. Send sample or pprr 
I model for low estimate and best expert ad rlcernCC 
THE EAGLE TOOL CO., Dept. A, Cincinnati, O. 

LEARN WATCHMAKING 

Refined, profitable lahor. Competent men always in 
demand. We teach it thoroughly in as many months as 
It formerly took years. Does away with tedious appren- 
ticeship. Money earned while studying. Positions se- 
«nred* Eaev terms. Send for catalog. 
ST. L0UlS\VATCUMAKI.\t; SCHOOL, 8t. L»uis, Mo. 



AUTO 5T0RACEba K 

theWILLARD STORAGE BATTERY CO. Cleveland o 



Isengwidsu 

Chinese, Finnish, Greek, Hindustani, Hungarian, Irish, 
Japanese, Polish, Russian, Servian, Tamil, Welsh, Yiddish. 

LANGUAGES PRINTING COMPANY 
Languages Building, 15 West 18th St., New York 



^HARRINGTON &KING 

'^^PERFORATING CO, 



tPERFORATED METALS 

OF EVERY DESCRIPTION ij 
FOR ALL USES. fl 



225N0RTH UNION SlCh" 1 1 CAGOlLL. 




THE OBER LATHES 



?5 



For Turning Axe, Adze, Fltifc, 
Sledge, Hatchet. Hammer, Auger. 
Kile, Knife and Chisel Hand!*** 
WhiftietrGfis, Yokes, Sp-okes, Poicb 
Spindles, Stair Balusters Table 
and Chair Legs and other Ixragotu 
work, 

%W Send /or Circular A 
The Qber Mfg. Co.. 10 Sell St.. Chagrin Falls, 0. T U.S.A. 



PLUMBING SCHOOLS 

TyANTBD— Men and boys to lParn plumbing trade 
v * We cannot supply demand for graduates. $4.50 to 
$5.00 Per day. Bight weeks completes course. Earn while 
learning. Address for catalogue Coyne Bros. Co., 
Plumbing Schools, Cincinnati, O., St. Louis, Mo. Em- 
ployment guaranteed or money refunded. 

Send for this 

Print vour own cards, circulars &c. 
Press 85. Small newspaper press Si 8. 
Moneysaver. Print forotbers, big profits 
Typesetting easy, printed rules sent. 
Write to makers for catalog.presse8,type 
paper, <fcc. the press to., jiekiden, conn. 




«a LUXURY IN TRAVEL 

v lHL" THEY never disappoint 

GRAHAM SUPPLEMENTARY 
_ SPIRAL SPRINGS FOR HARD 
~ BIDING AUTOMOBILES - 

CAM 81 ATTACHED TO ANY CAR. 

. edex&rme. the graham co. 

8 PARKPLACE.mwYORKCiMiA 




L £ PAGE'S GLUE ras 

J>[-i<:sNrttftetJiiriif:kly like the old etylt Klue, 
anri has four tlaai the attwetti lOHfotu 
teai.l in. h\. hard pine hiitied, repistcwd 
l&aHbg. before, parti ug }. Used by the best 
i n adnata and infra, toawockl over, [ nyaU 
liable in household use, for Furniture, 
China, Ivory, Hooks, LrLiEhpr, and wherever 
a siroitE adhesive ia desired, 1 oz. bottle 
or col Eapsi ble«3 f seal i ng tu be (ret ail 9 IPC, > 
mail ed t or isr, i f ytm rd^i I e r h awn ' [ o u r L tie. 
If PACE'S PHOTO PASTE, 

2 on* RiKp racapi (■*■■ : trj mat I, loo, 
IF PACE'S MUCILAGE. 

£ or, site retails Sr. ; hy matt, lOtr. 



jWLjI J ■ ■ -II iuu 

This UWI, 
RCSglA cKMtvr to., el:;* i-.,.. l .* Ave. 
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Scientific American 



July 8, 1905. 




Orient Buckboard 4 H. P. $375. 35 Miles an Hour. 

The Orient Buckboard 

Simple, dependable works so well everybody likes it. 
Here's one report : " We are much pleased. ... It has 
climbed the steepest hills. . . and run beyond our ex- 
pectations. Have had no extra expense and it runs 
better than when we first began. ' It beats half the 
big cars and costs no fortune. Four styles, $375, $450, 
$475, $525. 

Desire to arrange for energetic representatives in un- 
occupied territory. Write for Agency proposition. 
WALTHAM MANUFACTURING COMPANY 
Factory, Waltham, Mass. 
Address General Offices, 44 Broad Street, New York 

Members of Association of Licensed Automobile Manufacturers. 



2! ROYAL TOURIST 




$3,000 



32-38 horse power, 2,500 pounds, & cylinders, 
vertical, shaft drive. More Exclusive 
Features of Merit than any other car 
in America. Guaranteed Deliveries. 
Write Dept. M for catalog. 



ROYAL HOTOR CAR CO. 



Cleveland, Ohio 



Bgiiaiaiaij 

Stationaries, Portables, Hoisters. Pump- 
, ers. Sawing and Boat Outfits, Combined 
with Dynamos. 

Gasoline* Gas, Kerosene, 
Send for Catalogue. 
State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 




What Is Daus' Tip-Top 




TO PROVE thntDaus' "Tip-Top" is 

the best and simplest device for making 

100 copies' from pen-written and 50 

popiet* from typewritten original, we will 

ship complete duplicator, cap aize, 

without deposit, on ten (10) 

days' trial. „ g^^ 

Price *?. .50 less * HT __ . 

tradedlseountof r| Net 

SSJ^ pel* cent, or \^ 



TheFelii A. B. Daus Duplicator Co., DausBUg, 111 John 81, Sew York 



Ail varieties at lowest prices. Best Kaiiroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing Machines, Bicydes, Tools, etc. cave 
Lists Free. Chicago Scale Co.. Chicago. 111. 



The New 
Model . . . 

"Shoots 31-100 
Darts and Slug* 



Air Gun 




37 inches long, 70 
ounces weight, with appur- 
tenances 93 ounces. For close shoot- 
ing and gallery use. "Easy to load and 
fire. Six darts, six targets, 1U0 slugs 
included, for $6.^5. 
H. M. QUACKENBUSH, Manufacturer, Herkimer, N. Y. 



The LATHR0F Portable Fence 

Can be constructed by any handy 
person who buys from us the neces- 
sary supports and the right to use 
our method. Such fencing is strong 
and permanent, can be changed at 
will, to alter size or shape of en- 
closure. Our plan saves the cost of 
transportation, as supports only need 
be sent .Send for catalogue. 

The Lathrop Mfg. Co., 47 Central Av., Rochester, N. Y. 




ENNEN'S 



'♦C. B0RATED 
O TALCUM 




h W £WDER 



fflJPRICKLY HEAT ™ 
f/J CHAFING, and "=»"■" 

wmIKW sunburn » "iftXr 

WgSzJjj^r Removes all odor of perspiration,' Dfr 
Shaving. Sold everywhere, or 
i's (the original). Sample Free. 

■k.N.J, 



t of 25c. Get Men: 

ERHARD MENNEN COMPANY.Na- 



MICROSCOPES 



Our Microscopes, Microtomes, 
Laboratory Glassware, Chemical 
Apparatus, Chemicals, Photo 
Lenses and Shutters, Field Glasses, 
Projection Apparatus, Photo-Micro 
Cameras are used by the leading 
Laboratories and Government De- 
! partments Round the World. Catalogs 
free. 

Bausch 4 Lomb Opt. Co. 

Rochester, N. Y. 
I New York Chicago Boston Frankfurt, G'y 



I 






15 to 81 Clinton Street. 



^gAsc* 



liis is pre-eminent* 
xy a, £amily ca.it 
1-ts enjoyment is 
not connnea "to. 
the hours when 
the men of" the 
hoxisehola. are 
rree; -voomen. and 

_— - _ enifdren can use 

it mea.-nujM?e. C. Operation 




1 



j dais 



is by one lever, pedals and. a 
throttle arttacKed to tke steer- 
ing wlneel. €LTJie hand that 
Steers is the hand that con- 
trols. C. I gnition is a-utomatic. 

^fain. Office a*»</-^ac*o»^K JCenoslia, tf V^.sconsin. 
Bi-andxcs. Hos-torx — CKtcajo — Pliiladaipliia. 
fflwYork Ageacy, 13^ *Wes* THirt^ei^htli Street 




THOMAS B. JEFFERY& COMPANY 



SUR.HEY. TYPE ONE 

16 to 18 iio-rse power, $1350 
Other model* $ 75o, $ 85o. $ iooo and 
$3ooo.T? ull information on request. 



Science Eliminates the Possibility of a Burnt Tongue 




Three Cooling Chambers, A, B, C. 
Smoke Diffused Through Holes, 1. 2, 3. 
Smoke Further Cooled by Air, Hole 4. 
Cap Unscrews for Cleaning. 



Endorsed by Physicians 

Send for Booklet 



Sold by Druggists 



THE A-O PIPE, Principal Office 807 Times Bldg., Broadway and 42d St., NEW YORK 



Jiu^Jitsu Instruction by President Roosevelt's Teacher 

JIU-JITSU INSTRUCTION 6c. 



V H0W$1MAY^ 
'SAVE YOUR LIFT 

Needless suffering, loss of time, money, 
even life, are daily caused by minor acci- 
dents for lack of prompt and antiseptic treat- 
ment. An open artery will cause death in i 
few moments unless the bleeding is stopped. Un- 
sanitary bandages or dressings cause blood poison. 
1 The U. S. Emergency Case, prepared by aa ex- 
perienced nurse, contains everything needed for per- 
manent relief of minor accidents and temporary relief 
of those requiring medical treatment: bandages, sur- 
geons' dressing and lint, absorbent cotton, burn oint- 
ment. White's ointment, Carron oil, arnica, aiorn. 
spts. ammonia, soda mint tablets, New-Skin, adhesive j 
i plaster, scissors, and safety pins; allot the best quality, 
; pure and sterilized. Every camper, traveler, autoist, 
and home should have the small size; sent prepaid i 
for $1 .00, and every employer should lessen hiajf 
liabilities by getting the $3.00 size. Don't , 
wait for m the accidents. ORDER NOW. 
Liberal commission to agents. 

Ji. S. Emergency Case Co., 

5 Weaver Building, Utica, N. Y. 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

SAMPLES and INFORMATION on APPLICATION. ... 



NICKEL 

AMD 

Electro-Plating 

ipnaratns and material. 

THE 

Hanson & VanWirikle 

Co., 

Newark. >. J. 

92 William St., N. V. 

30 & 32 S. Canal St. 

Chicago. 




NATURE'S 

WEAPON 

THAT 

NEVER 

FAILS 

*? *? 

HAKES 

SMALL 

MEN 
STRONG 
GIANTS 



Japan succeeds be- 
cause of the physi- 
cal fitness of her 
soldiers. They prac- 
tice Jiu-jitsu, a sys- 
tem of physical 
culture which makes 
them giants of 
strength and endur- 
ance. 



P. S. — Send six 
cents in stamps for 
FREE instructions 



They Make a Good Impression 

ou your letterheads and on your eorrespondeuts. 
Our Onion Skin Finish Carbon Paper 
lasts twice as long as other makes, soils neither 
work nor fingers and gives perfectly satisfactory re 
Bulls. It is made from new material, on scientific 

Srinciples. Eagle Brand Typewriter 
iibbons are uniform in the excellence of their 
quality, and are the only absolutely non-filling 
ribbons in the world. Write for Free samples. 
AMERICAN RIBBON AMI CARBON COMI'ASY 
20S Mill St., Rochester, X. ¥., U. 8. A. 




THE AMERICAN COLLEGE OF PHYSICAL CULTURE & JIU-JITSU 
378 Boylston Street, Boston, Mass. 



.-T*k 




No. 



The 




BECAUSE PURQ is put up in a solid 
copper case. Don't think we use copper be- 
cause it adds to the Q U R Q appearance, 
though it does. There is a t\ {J R Q 
Quality reason. Copper is acid proof. Copper is stronger than wood and 
tougher than other suitable metals. D U R fj copper cases will outwear 
any other case known. D U R Q the battery built to LAST. 
CHICAGO BATTERY COMPANY, 1402 Michigan Ave., Chicago 



the Nulite ZTi Lamps 

Fop Home, Store and Street 

We also manufacture Table Lampa. 

Wall Lamps, Chandeliers, Street 

Lamps, Etc. 100 Candle Power 

seven hours ONE CENT. No 

Wicka. No Smoke. No Odor. 

Abaolutely safe. THEY SELL AT SIGHT. 

Exclusive territory to good a gen ta, |^"Write for 

catalogue and prices, 

Chicago Solar Light Co. Dept g, Chicago 

Medart Boat Building Materials 







*rh 



*.v»-_ „ 



BEST 



A aystem o r. supplying perfectly 
fitted boat parts, knocked 
down, enabling anyone handy 
with tools to build their own 
boat at one-half the boat fac- 
tory's price. Freight low. Send 
stamp for catalog just issued- 

FRED MEMKT 

S545 WeKalb Street 

St. Louih, Mo. 



20th CENTURY SOAP, 



a purely vege'able oil soap, containing 
no lye, but cleaning by ttie penetrating 
nature of its oils. Good for engineers, 
electricians^ chemists, etc., it thor- 
oughly removes all stains, such as rust, grease and oil, either from the hands or clothing, -without 
injuring in the slightest. Also unsurpassed ts a DRILLING SOAP. HAS NO EQUAL FOR 
AUTOMOBILES. For cleaning floors and wa Is, especially hard wood, it is invaluable. Has no 
equal for automobiles. Does»not injure the polish, but adds to the lustre. If your oealer does not 
keep it, send us his name and address und we will se d you a sample can free. 

HOFFHEIMER SOAP CO.. 169 E. Jackson Boulevard. CHICAGO 

Eastern Office, No 1 Madison Square, NEW VOKK. Eenshaw Bldg., PITTSBURG, PA. 



THE ENGINE ™ 

with a strong, steady 
pull. Used and recom- 
mended by thousands. 
A postal card with your 
name and address will 
bring particulars. Our 
machines and pricea will 
interest you. 

llngan Gas Engine 
& Mfg. Co. 

Winchester, Ky., U.S.A. 




ES SOP STEEL C? 



I t iJTiHJM;l l in |:iV3 



WASHINGTON, PA. 



The Most Modern Marine Motor 



CY CLISTS. SAVE STRE NGTH. 




' For safety and for coriif nrt's sake. 
Equip your wheel with Morrow Brake " 

The wear and tear and the " tugging " of wheeling is vastly minimized if 
the machine have as an attachment the widely popular 

MORROW COASTER BRAKE 

which ensures comfort and safety when riding down the steepest hill. The 
greatest modern boon to cyclists all over the world. The main parts are cut 
from solid steel and all are interchangeable. Only one clutch— the Forward 
Drive. No added friction when pedaling. Perfect in every detail. Price 
$5.(IC> Booklets free on application. Also price list of all parts. 



ECLIPSE MACHINE CO. 



Ehnira, N. Y., U. S. A. 



zazmimixisiiiaroisCT^ 



1 PRINTING THAT BRINGS RESULTS PAYS YOU 

WE attend to every detail of Writing, Illustrating, Printing and Binding Booklets. 
Inventors and manufacturers wishing to sell or exploit their patents can do it very 
effectively by good circulars and booklets. Estimates furnished. Send 8c. postage 
for samples and handsome souvenir engraving of St. Louis Exposition, 1 4x20. on 20x24 paper. 
C. L. WRIGHT €r CO., 132-4-6 West 14th Street. New York: 
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having the most rapid speed and 
weighing least per n. p. and pos- 
sessing the fewest parts is the \ an 
Auken Motor. No vibration, 
easy to operate, simple, reliable, 
clean. Great power. Perfectcon- 
trol. Always ready. Every stroke 
cleans the cylinder. 

VAN AUKEN-CLEVAUC CO. 
Yonkers. N.Y.. U.S.A. 





A. E. GALLIEN, Mgr. 

UNITED STATES BRANCHES 

New York Boston Philadelphia 

12 Weat 33d St. 20- Park Square 1120 Chestnut St, 

Chicago, 1461 Michigan Boulevard. Cleveland, 406 Drie St. 



